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PROCEEDINGS 


OF THE 


ROYAL SOCIETY OF EDINBURGH. 


VOL. No. 39. 


Monday, 4th March 1850 (continued). 


The following Gentlemen were duly elected Ordinary 
Fellows:— 


‘Lieut. W. Driscort Gosset, Royal Engineers. 
Dr Setar, Pres. R.C.P.E. 


The following Donations to the Library were announced 
at the Meeting of 18th February :— 


The London University 1850. the Pub- 


lishers. 


The American Journal of Science and Arts. Conducted by Pro- 


fessors Silliman and Dana. Vol. IX., No. 25. 8vo—By 
the Editors. 

Mémoires de l’Académie Impériale des Sciences de St Pétersbourg. 
Sixiéme Série. Sciences Mathématiques, Physiques et Natur- 
elles. Tome VIII™*, 2me partie. Sciences Naturelles. 
Livraisons 3™°, 5™°, et 6™°. 4 to. 

Mémoires présentés 4 l’Académie Impériale des Sciences de St 
Pétersbourg, par divers Savants et lus dans ses Assemblées. 
Tome VI™°, Livraisons 24 et 3™°. 4to.—By the Academy. 

Messungen zur Bestimmung des Hohenunterschiedes zurischen dem 
SchwWaraen und Caspischen Meere, von G. Fuss, Sawitsch und 
Sabler. 4to.—By the Authors. 

Rapport fait al’ Académie Impériale des Sciences de St Pétersbourg, 

VOL. II. | 2D 
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par W. Struve. Sur une Mission Scientifique dont il fut chargé 
en 1847, 4to.— By the Author. 

W. Struve sur la Delatation de la Glace d’aprés les expériences 
faites en 1845 et 1846 a l’Observatoire Central de Poulkova, 
par MM. Schumacher, Pohrt, et Moritz. 4to.—By the 
Authors. 

Uber Prof. Midlers Untersuchungen iiber die Eigenen Beweyungen 
der Fixsterne, von C. A. F. Peters, Dr. 4to0.—By the Author. 

P. H. Fuss Nachricht iiber eine Sammlung Unedirter Handschriften 
Leonhard Eulers, und iiber die Begonnene gesammtausgabo 
seiner Ueineren schriften. 8vo.—By the Author. 

Uber die Genanig-keit der in Lalandes Catalog, publicirt von der 
British Association, enthaltenen Sternérter, von Dr Lindhagen. ~ 
8v0.— By the Author. 

Verhandlungen der Schweizerischen Naturforschenden Gesellschaft 
bei ihrer Versammlung zu Slothurn. 1848. 8vo.—By the 
Society. 

Mittheilungen der Naturforschenden Gesellschaft in Bern, aus dem 
Jahre, 1848-9, Nos. 135-161. 8vo.—By the Society. 


The following Donations to the Library were announced 
at the Meeting of 4th March :— 


Transactions of the Cambridge Philosophical Society. Vol. VIII. 
4to.—By the Society. | 

_ The Astronom. Jour. Vol. I., Nos. 2, 3,&4. Ato — By the Editor. 

Proceedings of the R. Ast. Soe. Vol. X., No, 3. 8v0.— By the Society. 

Proceedings of the Linnean Society of London. Nos. 30-40. 8vo. 

Charter and Bye-Laws of the Linnean Society. 1848. 8vo. 

List of the Linnzean Society. 1849. 4to.—By the Society. | 

_ Journal of Agriculture and Transactions of the Highland and Agri- 
cultural Soc. of Scotland. No. 28,N.8. 8v0o.—By the Society. 

Annales des Sciences Physiques et Naturelles, d’Agriculture et 
d’Industrie, publiées par la Société Nationale d’ Agriculture, 
&ec.,de Lyon. Tom. II. 1848. 8vo.—By the Society. 

A Collection of Maritime Charts, with corresponding Descriptions. 
—By the French Government. 
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Monday, 18th March 1850. 
The Right Rev. BISHOP TERROT, V-P., in the Chair. 
‘The following Communications were read :— 


1. Note regarding the American Electric-Observing Clocks. 
By Professor Piazzi Smyth. | 


_ The object of this communication was chiefly to exhibit a speci- 
men of the register of the electric chronograph, wherein the second’s 
beats of two clocks were marked side by side, one going nearly to 
sidereal time, and the other to solar; and the length of a second’s 
interval on the paper was so great, and the accuracy of the punctua- 
tion such, that the minute acceleration of the one clock on the other 
could be registered almost from second to second.« 

The electric register can be applied with ease to any clock, and at 
any distance from the recording apparatus ; and two or more clocks, 
or they may be simple pendulums, can be made to register their vibra- 
tions on the same slip of paper. 

The author pointed out how this method might be made available 
for determining the density of the earth, by observations on the 
shores of the Bay of Fundy, during the rise and fall of the enormous 
tides which occur there. He likewise mentioned several purposes to 
which Lieutenant Maury, U.S.N., proposed to apply the electric 
chronograph; amongst others, to determining the height of moun- 
tains, as he thought that the accuracy capable of being attained in 
determining the time of vibration of a pendulum in this manner, was 
so extreme, that the method might be safely applied to such problems. 


2. Account of a Remarkable Meteor, seen 19th December, 
1849. By Professor J. D. Forbes. 


* On the evening of the 19th December 1849, whilst walking near 
the southern part of Edinburgh, about fifteen minutes past five. 
Greenwich time (as I afterwards estimated), I observed a meteor, 
fully brighter than Venus at her average brilliancy, moving from 
W. towards N., parallel to the horizon, elevated 15° above it, and 
followed by a distinct luminous train. This angle was subsequently 
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taken by estimation by daylight, with the aid of a theodolite; and 
the compass-bearing of the meteor, when first seen, ascertained in 
the same way, must have been 47° W. of N. When it bore 29° 
EK. of magnetic north, it was observed to have divided into two, the 
one part following the other at some distance; and I soon after lost — 
sight of it in the obscurity of the smoke of the town. When it split, 
its altitude was estimated at 6°. It thus described an arc of no less 
than 76°, in doing which it occupied, as I roughly estimated, about 


- 15 seconds, or possibly more. 


‘‘ Having sent a short notice of the appearance of the meteor to the 
Courant newspaper, I received from many quarters accounts of its 


_ having been seen under circumstances remarkably similar to those 


just described. I believe that nearly forty communications on the 
subject have reached me from places included between Longford, 
in the centre of Ireland, to near Bervie, in Kincardineshire, a dis- 
tance of above 300 miles, in a direction nearly NE, and SW., 
whilst in a perpendicular direction, or from NW. to SE, the range 
of observation has been comparatively small ; for I have received no 
information from beyond Renfrew, in the one direction, and Durham 
in the other ; being about 140 miles distant in a straight line. The 
meteor was seen at Longford, in Ireland, 74 miles west of Dublin, 
but not in Dublin itself. It was seen at Belfast, between Carlisle 


and Gretna at Stewarton in Ayrshire, at Johnstone, at Paisley, 


Renfrew, and by many persons in Glasgow and the neighbourhood. 
It was also generally seen in Edinburgh, in East Lothian, near 
Melrose, and at Durham, as already mentioned. Further north, I 
have received accounts from Crail, St Andrews, Dundee, Perth, and | 
Johnshaven to the north of Montrose. 

“ The greater number of these communications concur in estimating 
the direction of the motion of the meteor to have been from SW. to 
NE., although, as might be expected, they vary excessively as to 
its distance and magnitude; being described by some persons as 


only 50 or 100 yards off, and as large as the moon; by others, as 


a ball of 9 inches in diameter, or the size of a large egg. One per- 
son only professes to have heard a sound. The time during which 
it was seen was variously estimated. At Longford, by Mr Curtis, 20 
sec.; at Glasgow, by Mr Stevenson, at 20 sec.; at Johnstone, by 
Mr Cunningham, 15 sec. ; at Perth, 15 or 20 sec.; at Durham, by 


_ Mr Carrington, 30 sec. ; at St Andrews, 15 seconds according to one 
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observer, and 18 to 21 seconds according to another ; at Johnshaven, 
#ths of a minute. The hour of the appearance of the meteor, in 
most of the descriptions, is stated at between 5h, 10m., and 5h. 16m. 

“ The arc of the horizon which it was seen to traverse depended, 
of course, on the point where the meteor first caught the observer's 
eye. At Granton, it was traced by Professor Kelland through 
125° of azimuth ; at Perth, 130; at St Andrew's, 74°; at Edin- 
burgh, 76°; at Durham, 65°; at Glasgow, from 60° to 70°. The 
division of the head or nucleus into several parts, and, first of all (in 
most cases), into two, has been noticed with remarkably slight varia- 
tion ; consequently, the explosion of the meteor marks a well-deter- 
mined point in its path. The separation was specially noticed at 
Edinburgh, Granton, Glasgow, Renfrew, Melrose, Haddington, Johns- 
haven, Perth, Durham, St Andrews, 

‘*¢ In a majority of cases a luminous train was observed ; and I am 
confident, that the existence of this train, which has been estimated 
at from 2° to 8° long, cannot be questioned. Dr Adamson, however, 
especially remarked that no train was to be seen at St Andrews. _ 

“ On revising the whole accounts, it does not appear that any of 
them can be relied upon, for ascertaining the position of the meteor in — 
space, except the observations of Mr Carrington of the Durham ob- 
servatory ; of Professor Kelland, Mr Stirling, and myself, at Edin- 
burgh ; of Dr Adamson and another observer, communicated by 
_ Professor Fischer of St Andrew’s; of a young gentleman at Perth, 
communicated by Thomas Miller, Esq., Rector of the Perth Aca- 
demy ; and of A. D. Stevenson, Esq., and W. Gourlie, Esq., junior, 
at Glasgow. My inquiries were chiefly directed to the two follow- 
ing points: jirst, the angular elevation of the meteor in the 
NW. quarter of the heavens, where it is admitted by all that its 
path appeared almost horizontal; secondly, to the bearing of the 
meteor at the instant of explosion. 

‘ At Durham, Mr Carrington saw the meteor first when the bear- 
ing was true NW., the altitude (by theodolite) was then 10°, or 
not exceeding 11°; when it burst, it was due N. (true), and con- 
tinued to move 10° or 12° further before it disappeared. Professor 
Chevallier, who obligingly communicated these results, states that the 
meteor appeared rather to rise as it approached the north, but with 
a doubt. This supposition, however, appears from the 
unanimity of the other accounts. 
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“ At Granton, near Edinburgh, Professor Kelland caught sight of 
the meteor a little to the N. of the moon, and several diameters 
below it. This corresponds, by after estimation with a theodolite, 
to 75° W. of magnetic N., and an altitude of 12°. Professor Kelland 
thinks that it rather rose afterwards. It split into two at 20° E. of 
magnetic N., having then an altitude of only 5°; it continued for a 
considerable time bright, then began to fade, as if by the effect of 
distance, and also to separate into several parts: it was finally lost 
sight of 50° E. of magnetic N. (this bearing is well ascertained), 
with an altitude estimated at only half a degree. The position and 
circumstances of these observations, made at an elevated station above 
the Frith of Forth, were eminently favourable. 

“Mr J. Stirling, civil engineer, looking up North Hanover Street, 
Edinburgh, saw the meteor separate into two parts; the bearing 
he afterwards estimated at 25° E. of magnetic N. (the probable 
error not exceeding 1°), and the altitude at 8° 30’, certainly not 
exceeding 9°. 

“ T think we may conclude, that at Edinburgh the meteor attained 
a maximum elevation of 15° (that mentioned in the commencement 
of this paper), since it no doubt rose after Professor Kelland first 
saw it to the S. of the true W., with an altitude of only 12°.. The 
course of the meteor was evidently such as to be nearest the specta- 

tor when in the true NW. or WNW. 

’ © The place of the meteor when it burst stands thus :— 


Kelland, N. 20° E. (mag.) Alt. 5°. 


Stirling, N. 25° E. Alt. 8° 30’. 
Forbes, N. 29° E. 6°. 


“ The average is almost 25° E, of N., or about 1° W. of the true 
meridian, the variation being nearly 26°. The mean of the three 
observations of altitude would be 6° 30’ ; but admitting Mr Stirling’s 
to be entitled to the greatest confidence, we may suppose it 7°, or 
possibly a little more. 

« At St Andrews, the meteor was seen by Dr Adamson, when 
riding in a northerly direction, on the Largo road. Professor Fischer . 
was so kind as to accompany him afterwards to the spot, and to re- 
duce his observations with all the accuracy of which they were 
capable. It was first noticed when bearing 84° W. of magnetic N., 
and disappeared at 423° E. of N.; the altitude was conjecturally 


| 
fy 
ay 
& 
i 
2 
of 
AB 
Fs 
“3 
i 


313 


stated as between 14° and 183°, and it appeared to move horizontally, 
but rather declining towards the N. 

‘* After describing three-fourths of its course, it split into two parts, 
which went on close together for a little, then broke into four or five, 


became dull red, and rapidly disappeared ; the separate pieces travel- 


ling on together until the last. 

“ Another intelligent observer near St Andrews, whose evidence 
was taken by Mr Fischer, first saw the meteor 292° W. of magnetic 
N., and estimated the point where the meteor burst at 44° E. of N. ; 
but this last number coincides so closely with Dr Adamson’s estimate 
of the point of final disappearance, that it is perhaps allowable to 
suppose, that this second observer had mixed up these two events in 


_his description. Dr Adamson’s statement, that one-fourth of the 


arc which he saw was described after the meteor had split, would 


give an azimuth at that moment of almost 30° E. of N. magnetic, 
or 4° E. of N. true, as Mr Fischer determined the magnetic decli- 


nation to be about 25° 46’. The altitude of the meteor, as seen by 
this observer, appears not to have exceeded 15° (the same as at Edin- 
burgh) ; which number we shall therefore adopt. 

‘** At Perth, the passage of the meteor was seen from the North 
Inch, by a young gentleman of intelligence, whose observations were 
reduced to numbers. by Mr Miller, Rector of the Perth Academy, 
who was so good as to accompany him to the spot, and take the 
angles with a theodolite. Its bearing, when first seen, was 46° S. 
of W. true; its angular altitude was at that time only 3° 30’. This 
is by far the most southern azimuth which has been observed. Its 
bearing, when it disappeared, was 6° W. of N., but it was then lost 
in acloud. If I understand right, it had, by this time, separated 
into fragments. Its apparent altitude, in the middle of its course, 
was about 17° 30’. These observations, extending over an arc of 
130°, taken along with Professor Kelland’s, clearly demonstrate that 
the meteor appeared with a very low altitude in the SW. quarter of 
the heavens, and disappeared in a similar way in the NNE., attain- 
ing its greatest elevation about WNW. (true.) 

“« At Glasgow the meteor was very generally and well seen. Mr 
William Gourlie junior saw it move from SW. to NNE., over an 
arc of 60° or 70°, and divide into two, when it bore 40° E. of mag- 
netic N. He estimates its greatest elevation at 30°, and that it 
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decreased to between 15° and 17°, or even less, at the time of its 


separation, He adds, that he is not much accustomed to such ob- 
servations. Mr A. D. Stevenson, living in South Portland Strect, 
Glasgow, saw the meteor moving along, at a height just sufficient to 
clear the chimney-tops, on the west side of the street, an elevation 
which he afterwards estimated, as he states, with considerable accu- 
racy at 28°. I have received farther and more minute accounts of 


the appearance of the meteor from Mr Stevenson, who has been most 


kind and intelligent in his communications ; and my friend Mr James 
Peddie has verified the accuracy of Mr Stevenson’s observations be- 
yond the possibility of mistake. It appears that the meteor passed 
quite clear of a stack of chimneys on the opposite side of the street, 
which would give it a well-defined minimum altitude of 25° 41’; but 
Mr Stevenson is of opinion that it rose more than 2° higher, or to 
not less than 28° (perhaps even to 28° 21’); when it was highest, 
its bearing was 523° W. of N. (magnetic), and it disappeared from 
his view when it bore 40° 27’ E. of magnetic N. It was then de- 
cidedly single. Now, this bearing coincides with that at which Mr 
Gourlie observed it. to become double ; and, consequently, the limit 
towards the N, of this event is severely defined. 


© The following Table contains the most definite of these observa- 


tions, and the azimuths are all reduced to the true meridian :— 


Troe |. Trae mene {Altitude 
Greatest | Azimuth | Azimuth | Arc ob-| Azimuth at 

Altitude. | when first | of disap- | served. | of first first ex- 
seen. | pearance. explosion. |plosion. 


Durham, | 10° 30’ IN.45°W.IN.12°E.| 57° N, 
Edinburgh,|'15° |W. 11°S.|N. 24°E.| 125° |N.1° W.| 7° 
15° IN.55° WN. 16°E.| 71° | N. 4° E. 
Perth, . | 17° 30’ |W.47°S.|N. 7° W.| 130° |? 


(in a cloud) 


Glasgow, 28° 100°?,N. 14° 15° 
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Remarks on the Observations. 


** 1, On the whole, these observations are not consistent, and can- 
not (I conceive) be cleared up without additional and accurate ones, 
which it may now be too late to procure. The central group of 
stations, Edinburgh, Perth, and St Andrews, are sufficiently accord- 


ant, and indicate that the path of the meteor must have been nearly 


parallel to a line passing through the first and last of those places, 
or in a direction N. 27° E. (true) ; which accords well with the ob- — 
servations at most of the individual stations, and particularly with 
the vanishing direction in Professor Kelland’s remarkable observa- 
tion at Granton. | 

*¢ 2. The Durham observation is compatible with the above-men- 
tioned group within the limits of error. By the combination. of 


Durham and Edinburgh (the base line perpendicular to the assumed — 


direction of the meteor’s motion being 95 miles), I calculated that — 
the meteor passed vertically nearly over the Island of St Kilda, with 
an absolute elevation of about 88 miles. But this solution seems 
absolutely excluded by observations at Glasgow which admit of no 
question, and which I have spared no pains in verifying. Had the 


position of the meteor been such as I have first assumed, it could 


not possibly have been seen over even the roofs of the houses from 
the station occupied by Mr Stevenson, much less over the chimney- 
tops. The bearing, at the moment of explosion at Glasgow, also 
singularly enough corroborates sufficiently well the comparatively 
small elevation (about 20 miles above the earth) which the combina- 
tion of Edinburgh and Glasgow gives; and this bearing we have 
seen to have been also accurately defined by the physical obstacles 


bounding the observer’s view ; it would have given a parallax of 15°, 


subtended by the perpendicular on the meteor’s path, referred to 
Glasgow and Edinburgh respectively. Now, if this calculation were 
anything like correct, the Perth observation is entirely wrong ; and 


the meteor could not have risen about 6° above the horizon of Dur- 


ham, instead of 10° or 11° as estimated. Iam unable, in any de- 
gree, to explain these conflicting results. 
‘¢ 3. The observations of Professor Kelland at Granton, and those 


at Perth, through the great azimuths of 125° and 130°, described by 
the meteor with such remarkable deliberation of motion, lead, when 


analyzed, to the very same results which presented themselves to the 
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mind of the spectator intuitively ; namely, that the motion must have 
been sensibly rectilinear, equable, and parallel to the horizon at 
Edinburgh. Assuming that the greatest altitude at Edinburgh was 
15°, and the bearing then N. 63° W. (true), we may calculate that 
the altitude should have been on this hypothesis, when first seen 
by Professor Kelland, 11° 47’,— instead of 12° as observed; at 
explosion, 6° 59’ (7° observed), and at its final disappearance 0° 47’ 
(instead of 0° 30’ observed). Again, at Perth the observed altitude, 
when first seen, was 33°, and the calculated altitude 5° 3’, taking the 
maximum altitude at 173°. The coincidence is, on the whole, re- 
markable, though it would be rash to push it to an extreme, as an 
error of some degrees may exist in the assumption of the direction 
of the meteor’s course. Some later observations, received from Mr 
Curtis at Longford, and a consideration of the effects of perspective 
at Perth and Edinburgh, incline me to admit that the path might 
make an angle 3° or 4° greater with the meridian than I have above 
supposed. These conclusions are independent of the actual distance 
or parallax of the meteor; which, as I have said, cannot be deter- 
mined without further observations, which I should be glad to re- 
ceive from any quarter, but more particularly from Ireland, and 
from the centre and NW. of Scotland. If correct, they entitle us 
to infer that the meteor in question was most probably a body moving 
in space, in a path little curved, and not revolving round the earth.” 


3. Notes on the Purification and Properties of Chloroform. 
By William Gregory, M.D., Professor of Chemistry in the 
University.* | 
1. Chloroform has been prepared both from alcohol and from 

wood-spirit. The latter has been used for the sake of cheapness ; 

but as it is a mixture of several liquids, all of which do not yield 
chloroform, it gives an impure product, in a proportion which varies 
much, but is always below that obtained from alcohol. There is 


* Although I am alone responsible for the opinions contained in this paper, 
it is my duty to state, that all the experiments and observations mentioned in 
it have been made by me in concert with my able assistant, Mr Alexander 
Kemp, of whose ingenuity and accuracy I have had constant opportunities of 


judging. 
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therefore not only no advantage, but the contrary, in using wood- 
spirit, which is not, after all, much cheaper than alcohol. 

2. But the chloroform from these two liquids, when fully purified, 
is quite identical in all its properties. Its smell, density, boiling 
- point, and action on the system are, in both cases, exactly the same. 
That from alcohol is, no doubt, more easily purified than the other ; 
but it also contains volatile oily impurities, which must be removed 
before it can be safely used. The peculiar oils which adhere to both 
kinds of chloroform are not identical, or, at least, not all identical ; 
but they are of analagous constitution and properties. 

3. Soubeiran and Mialhe have examined these oils. They con- 
tain chlorine, have a disagreeable smell, and, when inspired or smelt, 
cause distressing headache and sickness. In the case of wood-spirit, 
some of its own impurities distil over or and are found in 
the chloroform. 

4, It is well known that many persons, after the use of chloro- 
form, have suffered from headache, nausea, and even vomiting, as I 
have more than once seen, Headache and nausea I have myself 
experienced, when I have tried different specimens of chloroform, 
without taking so much as to produce the full effect. 

5. Perfectly pure chloroform, such as is now on the table, does 
not, so far as I have seen or experienced, produce these disagreeable 
effects. It is, therefore, highly probable that when they occur, as 
they do with some individuals, from the use of chloroform of more 
than the average goodness of quality, this cpt on the presence 
of a trace of these poisonous oils. 


6. All good manufacturers of chloroform purify it by the action. 


of oil of vitriol; which destroys the oils, while, at the same time, a 
part of the acid is reduced to sulphurous acid, The chloroform, to 
remove this, is then distilled with lime or carbonate of baryta, and 
is tolerably pure, if the process be well conducted. 

7. But this is not quite pure, and contains a trace, more or less 
distinct, of the oils. I have found this to be the case with all the 
best chloroform made here, up to 1849; and I have several times 
seen headache and sickness from the use of such chloroform, which, 
as we all know, was the best anywhere made. I must add, however, 
that the quantity of oils was, although variable within certain limits, 
always, in the Edinburgh-made chloroform, so small, that it was fit for 
use, and only caused headache, &c., in a few peculiarlysensitive persons. 
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8. It was desirable to have a test for these impurities, as well as 
an easy and effectual mode of removing the last traces of them; — 
especially as many sorts of chloroform, not made here, were far in- 
ferior in quality to that prepared in Edinburgh. One very deli- 
cate test is, that oil of vitriol, which should be quite colourless and 
pure (as it may be rendered by Mr Kemp’s process, lately read to 
the Society), when agitated with the chloroform, becomes yellow or 
brown, from its action on the oils, which it chars and destroys. Any 
change of colour is easily seen by the contrast with the colourless 
chloroform which floats above. Pure chloroform gives no colour to 
the acid. It is essential that the oil of vitriol be colourless, and 
also of full density ; for, if coloured, it is not easy to see a slight 
change in its colour; and if below the proper density, that is, too 
weak, it is not much coloured by a chloroform which will render 
brown the acid of proper strength. | | 

9. Another test, still more delicate, I find to be the smell of the 
oils. When chloroform is poured on the hand or a handkerchief it 
rapidly evaporates ; but the oils, being less volatile, are left behind, 
and their smell, previously covered by that of the chloroform, is 
easily recognised. Until very lately, no chloroform was sold, or, 
indeed, known, which would stand this test, or even the former. 

10. Up to 1849, the best commercial chloroform had a specific 
gravity of 1-480, which was considered a guarantee of its purity. 
But it had been obtained, by chemists, of specific gravity 1-494 and 
even 1-497. I have found that chloroform of 1-480, when once 
more acted on by oil of vitriol, which destroys the oils and becomes 
brown, may be obtained, after removing the sulphurous acid, of spe- 
cific gravity 1:500 at 60°. This I take to be the specific gravity — 
of pure chloroform. Our best makers have lately, much to their 
credit, pushed the purification so far as to furnish chloroform even 
of this highest density, and also, in other respects, such as it ought 
to be. | 

11. There are still, however, many makers, in other places, 
whose chloroform is not so pure; and I shall now describe the 
method which, with Mr Kemp, I have employed for purifying, per- 
fectly and easily, any commercial chloroform (except one remarkable 
specimen, of which more hereafter), a process which will enable any 
medical man to purify it for himself with the greatest facility. 

12. The chloroform, having been tested as above, and found more 
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or less impure, is to be agitated with oil of vitziol (half its own 
volume will be sufficient), and allowed to remain in contact with the 
acid ; of course in a clean, dry, stoppered bottle, and with occasional 
agitation, till the acid no longer becomes darker in colour. As long 
as the action is incomplete there will be seen, after rest at the line 
of contact, a darker ring. When this no longer appears, the chlo- 
roform may be drawn off, and, for greater security, once more acted 
on by a quarter of its volume of the acid, which should now remain 
colourless. It is now to be once more drawn off, and, in a dry 
stoppered bottle, mixed with a little powdered peroxide of manganese, 
with which it is gently agitated and left in contact, until the odour 


of sulphurous acid is entirely destroyed, and the chloroform has 


acquired a mild agreeable fruity smell. It has then only to be 
poured off into a proper phial. It will now leave no disagreeable 
smell when evaporated on the hand. (If the commercial chloro- 
form, after having been frequently well shaken, and left for some 
time in contact with the acid, has given only a moderate tinge of 
colour to it, it is probable that it may be completely purified by that 


first process. To ascertain this, test a small portion in a tube with 
fresh acid, shaking well, and allowing it to stand some time. If it. 


do not colour the acid at all, then the whole chloroform has only to 
be finally purified by the oxide of manganese. If the acid become 
coloured in the test tube, it will be as well to act on the whole chlo- 
roform a second time with fresh acid, till it stands the test. Mr 
Kemp has observed, in repeating this process for me, the very 
curious fact that, as soon as the action is complete and the oily im- 


_ purities are destroyed, but not sooner, the chloroform tested with the 


acid in a tube exhibits a strongly convex surface downwards, where 
it rests on the pure acid, or, what is the same thing, the acid becomes 
concave at its upper surface. The smallest trace of impurity, not 
sufficient to affect the density of the chloroform, we have found to 


render the line of junction horizontal. It is probable that this may 


become a valuable test of the perfect purity of chloroform, but 
we shall not say more on this subject until we have thoroughly 
examined it.) 


This process requires no apparatus beyond a few stoppered bottles, 


and a syphon, or a pipette, if we wish to draw off the whole chloro- 
form without loss. The use of the oxide of manganese is due to Mr 
Kemp; and, on the large scale, the chloroform may be filtered 
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through a cylinder full of it. In this final purification of genuine, 
although not quite pure chloroform, no distillation is necessary. 

13. It may be considered as certain, that the use of chloroform, 
thus purified, will very rarely, if ever, cause the disagreeable effects 
above noticed.* As to more serious bad results from the use of 
chloroform, so often spoken of elsewhere, it is enough to state, that 
a large proportion of the cases must be attributed to the use of a- 
liquid so impure, as hardly to deserve the name of chloroform at all. 
Such a product, I rejoice to say, our Edinburgh manufacturers have 
never sold; and, I may add, that, no doubt chiefly in consequence of 
this, our practitioners have not yet seen a fatal result from the use . 
of chloroform. But in London, and elsewhere, chloroform has been 
extensively sold, so bad, that I have examined specimens which did 
not contain half of their bulk of chloroform ; others with not one third 
or one fourth ; and I have seen one which hardly contained any at 
all. But, to make up for this, they were rich in poisonous oils, and 


* Dr Simpson informs me, that the purest chloroform he has used not unfre- 
quently causes vomiting. On further inquiry I find that this occurs when itis 
administered after a full meal. This can easily be avoided, and must not be 
confounded with the headaches, nausea, and vomiting alluded to in §§ 4 and 5; 
which symptoms are persistent, and occurred, in my experiments, always with 
an empty stomach, the experiments being made an hour or two before dinner. 
Dr Carmichael, assistant to Dr Simpson, has mentioned to me some facts which — 
confirm the view I have taken. At one period, for more than a week, Dr 
Simpson and Dr Carmichael were kept in a state of continual anxiety by the 
occurrence, in all the puerperal cases in which chloroform was used, of very 
unpleasant symptoms, particularly of frequent pulse and other febrile symp- 
toms, lasting for some days, At last, after much annoyance from this 
cause, it occurred to Dr Simpson that he was using one particular speci- 
men of chloroform, supposed to be of good quality. As soon as this idea 
occurred, he threw away all that remained, and returned to that which he had 
generally used. The unpleasant symptoms no longer appeared. (I regret 
much that I had not an opportunity of examining that specimen; but I may 
add that the maker, not an Edinburgh one, now produces chloroform of much 
_ better quality, though not yet absolutely pure.) But the striking fact is this, 
that Dr Simpson and Dr Carmichael state, that during the period above alluded 
to, when that one kind of chloroform alone was used by them, their handkerchiefs 
became quite offensive from the smell left on them, which even adhered to them after 
washing. There can, I think, be no doubt that here the oily impurities alluded 
to in §§ 4 and 5 were present in notable quantity. I suspect that a majority of 
the specimens mentioned in the Table would have a similar effect, more or less 
marked. (I have since ascertained that this chloroform, which was much above 
the average in quality, had not been subjected to the action of oil of vitriol in tts 
preparation, which strongly confirms the view I have taken. W. G.) 
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often in free hydrochloric acid. Very many specimens, although 
better than this, are yet so impure, that no one could, with comfort 
or safety, use them. | 

14. The chloroform now, and for some time past, made here, is 
of first-rate quality. I have two specimens which are absolutely | 
pure, or nearly so; and a third, which is hardly inferior, all made — 


and sold by Edinburgh manufacturers, 


15. On the other hand, I have various specimens, maker un- 
known, besides some from makers in other places, which are not so 
pure, although, in general, much purer than those which I examined - 
nearly three years ago. But one specimen deserves a separate notice. 
It is labelled ‘pure chloroform.” It is yellowish, has a strong 
smell of the oils, and of impure wood-spirit ; and, when treated with 
its own volume of oil of vitriol, developes much heat, colours the acid 
dark brown, and disappears almost entirely, any trace of chloroform 
it may contain being boiled off by the heat disengaged. It contains 
also so much free acid, that the cork is corroded. It is to be hoped 
that this product disgraces no longer the market. I do not know 
the name of its maker. Three of the specimens became milky, when 
mixed with the acid. One, after contact with the acid, acquired a 
strong smell of musk. Another lost about a third of its bulk. All 
but two coloured the acid decidedly at once; and all left, more or less, 
a disagreeable smell on the hand. One of the two which did not 
much colour the acid at first was that which acquired the smell of 
musk ; the other, evaporated on the hand, left a white stain, depend- 
ing partly on the matters present in the skin. This was the case 
also with another; yet these two coloured the acid but little at first, 
more strongly after a time: but both left a smell on the hand. 
Only one (Edinburgh made) specimen, of density 1°500, gave no 
colour, or only a perceptible tinge, to the acid. 

16. In conclusion, I would remark, that while the use of chlo- 
roform in Edinburgh, in many thousand cases, has never yet led to a 
fatal result, I do not intend to maintain that the use of pure chlo- 
roform never can cause fatal effects. On the contrary, I have no 
doubt that, if rashly, carelessly, or ignorantly administered, so 
powerful an agent may, like any other powerful drug, especially in 
individuals of peculiar temperament, and in cases of severe, though 
latent internal disease, give rise to fatal results. That no such cases 
have here been met with is due partly to the good quality of the 
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chloroform used, and to the care with which it is prepared; and 
partly to the experience and judicious management of those whose 
duty it is to administer it, at the head of whom stands the introducer 
of chloroform, my friend and colleague, Dr Simpson. | 

It is much to be regretted that, in London and elsewhere, chloro- 
form is not by any means so extensively employed as it ought to be, 
in consequence of the occurrence of some fatal cases, attributed 
(whether in all cases accurately or not, is a question) to the drug. 
There can be no doubt that most, if not all, of these cases have 
resulted from the use of very impure chloroform, such as even at a 
recent period was largely sold in London; and that, if pure chloro- 
form alone had been employed, there would, by this time, have been 
no prejudice against its use. It is not, as I have shewn, necessary 
that chloroform should be very impure, in order to produce very 
- disagreeable or even dangerous results. It is evident that even a 
small proportion of the oils above mentioned, if they are deleterious 
(and this cannot, I think, be doubted), will suffice, when applied in 
the form of vapour to the internal surface of the lungs, to act 
powerfully on the system. On the other hand, I am far from 
blaming those chemists who have manufactured impure chloroform 
for anything more than a want of due care in the preparation of an 
agent so energetic. And it is but fair to bear in mind that it was a 
new manufacture, hardly yet fully understood, and that those who 
made it were not probably aware, either of the existence of the im- 
purities, or of the best mode of removing them. I have no doubt 
they did their best to produce a good article; and my chief object in 
this paper has been to put it in the power of every one to do so, and 
to point out strongly the bad effects of even a small amount of 
impurity. 

While I acquit the iiheaie of impure chloroform of any : denies to. 
adulterate it, I think it right to add that some of them must have 
been entirely ignorant of what was published concerning its proper- 
ties. Thus some sold it of specific gravity 1-465, others of 1-347; 
and in the case of No. 8, which I have no doubt was under 1-000, 
although I had not enough to take its density accurately, the maker 
had evidently rejected the chloroform, and preserved the lighter 
liquid floating over it!—-not knowing even that chloroform was a 
heavy liquid. It is lamentable to think that persons so ignorant are 
free, by our laws, to set up as makers of the most potent drugs. — 
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I may here add, that no rectification at all is required from the 
first, if the chloroform be only washed with water till its volume no 
longer diminishes, and then treated, as above, with concentrated sul- 
phuric acid. 

It is possible that some of the fatal cases may have occurred from — 
an injudicious mode of administering the vapour, or from the opera- 
tor intrusting the administration to persons not qualified to recognise 
. those signs which tell the experienced practitioner that it is time to 
stop. There ought always to be two well-qualified persons present, 
—one to watch, without intermission, the effects of the vapour, 
_which he also administers as required; the other, of course, to ope- 
rate. He who gives the chloroform must carefully attend to the 
state of the respiration, as has been often recommended by Dr 
Simpson. But these are matters beyond the proper province of 
this paper, and I leave them them to those who are better qualified 
than I am to discuss them. 

I have only to add, that this paper was written and read before I 
heard of a recent article in ‘“‘ Chambers’ Journal”? on the subject ; 
_ and that I had not the remotest knowledge of or concern in that 
article, which I have not yet seen, although, as I am told, the 
author of it agrees with some of my conclusions in regard to the em- 
ployment of chloroform in London. | 

A tabular view of the properties of chloroform will be found on 
the following page. | 
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The following Donations to the Library were announced : 


Some Account of the last Yellow Fever Epidemic of British Guiana. 
By Daniel Blair, M.D. Edited by John Davy, M.D., F.R.S.L. &E. 
| 8vo.— By the Author. 

Das peripherische Nervensystem der Fische, Anatomisch und Phy- 
siologisch untersucht von Dr Hermann Stannius. 4to.—By the 
Author. 

Neue Denkschriften der Allg. Schweizerischen Gesellschaft fiir die 
gesammten naturwissenschaften. Bd. x., mit. xiii. Tafeln. 4to. 
— By the Society. 

On the Diffusion of Liquids. By Thowas Graham, Esq., F.B.S., 

 F.CP. 4to.— By the Author. 

Description of the Instruments and Process used in the Photogra- 

_ phic Self-registration of the Magnetical and Meteorological In- 
struments at the Royal Observatory, Greenwich. 4to. ——* the 
Astronomer-Royal. 

Proceedings of the Royal Astronomical Society. Vol. X., No. 4. 
8vo.—By the Society. 

Description of the Observatory at Cambridge, Massachusetts. By 
William Cranch Bond. 4to. 

Astronomical Observations made at Cambridge Observatory, Massa- 
chusetts, 1847-8. 8vo.—By the Observatory. 


Monday, 1st April, 1850. 


Gen. Sir T. MAKDOUGALL BRISBANE, mut, 
the Chair. 


4. On a Peruvian Musical Instrument, like the ancient 
Syrinx. By Dr Traill. | 


The author prefaced his description of the instrument, by a few 
general remarks on the communication, in very remote epochs, be- 
tween the inhabitants of the old and new. worlds, as deducible from 
affinities in their traditions, their cosmogenies, their religious rites 
and structures, their astronomical cycles, and their determination of 
the length of the year. | 
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The Peruvian instrument was discovered, some years ago, in a — 
huaco, or vast tumulus, that was believed to cover the remains of an 
Inca of Peru. It is not of unequal reeds, like the Greek syrinx, 
but is cut out of a piece of potstone, of a trapezoidal form, in which 
are cut eight tubular holes of unequal depths. These tubes or holes 
are of equal diameter, and have been carefully made with some sort 
of drill. The breadth of the instrument, including a short handle, 
is 6-2 inches ; its greatest depth, 6:3 inches; and the thickness of 
the stone varies from 0:7 to 0:5 inch. The instrument in principle 
and in form is analogous to the Pan’s pipe of antiquity, or to the 
organetto of modern Italy ; but has one remarkable difference in a 
small ventilage on each of four of its pipes; when one is uncovered, 
that pipe is mute, but when covered by the fingers of the me, the 
full sound is produced. 

A strolling Italian, who performed well on the organetto, was 
employed for several evenings to play on the Peruvian instrument ; 
and, with the assistance of three skilful musical friends, one of whom 
was an adept on the violoncello, the author of the paper was enabled 
to ascertain the scale of the instrument. This scale extended from 
E on the lower line, through F sharp, G, A, D, C sharp, F to A, 
above the lines. By means of the ventilages, the ordinary notes of 
the instrument seemed to be divisable into two tetrachords,—one 
in the key of E minor, the other of F major—the first a perfect te- 
trachord ; the second, nearly so. 

The form of the instrument and its use have a striking similarity 
to the Syrinx of the Greeks, the invention of which was ascribed to 
the god Pan, or to Egypt; and it is worthy of notice, that the great 
~ musical system of the Greeks also consisted of tetrachords. A syrinx 
of unequal reeds was found by the celebrated Humboldt, in the 
hands of the natives, on the banks of the Orinocco. It is in use 
among the Arabs of the desert, and a similar instrument, composed 
of twelve unequal reeds, is figured by Keampfer among the instru 
ments of the Japanese. 


2. Some Remarks on Cometary Physics. By Professor 
Piazzi Smyth. 


That theories of the physical appearances of comets have generally 
failed, appeared to the author to arise from the facts having been mis- 
understood or misinterpreted in general by the observers themselves. 
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As a particular instance of this, the wide-spread notion of comets 
shooting forth their tails, at, or a little before the perihelion passage, 
and drawing them in again afterwards, so as to be larger at that period 
of their orbits than at any other, was mentioned; and in place of 
which, the author shewed that the comets were at the perihelion, of 
their smallest size ; the tails becoming then more visible, not from 
being actually produced at. that time, but from being more dense, 
and illumined by a stronger solar light, as well as — in — 
seen from a smaller terrestrial distance. 

The author then proceeded to collect together the facts which he 
thought well made out with regard to comets ; to describe the cor- 
rections which the apparent, required, to give the true phenomena ; 
and to detail the various practical methods by which better observa- 
tions might be procured. 

The so-called established facts mentioned above, were collected in 
a series of axioms, which are here appended; as they seem to be 
worthy of being discussed, and either disproved or assented to, by 
astronomers. 

1st, A comet consists of a nucleus, and one or more gaseous en- 
velopes. 

2d, The nucleus, if solid and material, is infinitely small. 

3d, The nucleus is excentrically situated in the gaseous body. 

4th, Comets of longest period have the largest bodies. 

5th, Those comets whose orbits have the greatest excentricity, are 
the most excentrically situated in their envelopes, or, vulgarly, have 
the longest tails. 

6¢h, A comet revolves on an axis passing through the nucleus, 
and at right angles to the major axis of the envelope, in the same 
period of time that it takes to revolve about the sun; hence the tail 
being turned away from the sun in the normal position, is turned 
away from him in all other parts of the orbit also. 

7th, This axis is not at right angles to the plane of the orbit, | 
but variously inclined in the case of different comets, as with the 
planets. 

8th, A quicker rotation round the longer axis of the body also 
appears to exist. 

9th, A comet shines by reflected light, and shews a sensible 
phase. 

10¢h, The gaseous envelope is of extreme tenuity, is elastic, and, 
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with regard to light, is slightly reflective and imperfectly transpa- 
rent ; it decreases in size, but increases in density and light reflec- 
tive power in approaching the perihelion, and the reverse when re- 
ceding from it; and this occurs in a degree proportioned to the ex- 
centricity of the orbits of the comets. 

11th, The axis of the tail of a comet is straight at the perihelion, — 
but at any point between this and the aphelion, is curved; and is 
concave towards the latter, the radius of curvature being inversely 
as the excentricity of the orbit. 

12th, The molecules composing the envelope of a comet are only 
held together by their mutual gravitation, each constituting almost a 


separate independent — and describing its own parabola about 
the sun. 


3. Abstract of Professor Kelland’s Exposition of the Views 
of D. R. Hay, Esq., on Symmetric Proportion. 


The fundamental hypothesis of the author was stated to be this :— 
That the eye is capable of appreciating the exact subdivision of 
spaces, just as the ear is capable of appreciating the exact subdivi- 
sions of intervals of time ; so that the division of space into an exact 
number of equal parts will affect the eye agreeably in the same way 
that the division of the time of vibration in music, into an exact num- 
ber of equal parts, agreeably affects the ear. But the question now 
arises, What spaces does the eye most readily divide? It was stated 
that the author supposes those spaces to be angles, not lines; believ- 
ing that the eye is more affected by direction than by distance. The 
basis of his theory, accordingly, is, that bodies are agreeable to the 
eye, so far as symmetry is concerned, whenever the principal angles 
are exact submultiples of some common fundamental angle. Accord- 
ing to this theory we should expect to find, that spaces, in which the 
prominent lines are horizontal and vertical lines, will be agreeable to 
the eye, when all the principal parallelograms fulfil the condition 
that the diagonals make with the sides, angles which are exact sub- 
‘multiples of one or of afew right angles. This application of the theory 
was exemplified by a sketch of the new Corn Exchange erected in 
the Grassmarket by David Cousin Esq., whose beautiful design was 
shewn to have been constructed with a special reference to the fulfil- 
ment of this condition. | 

The author was stated to proceed to apply his theory to the con- 
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struction of the human figure, in which we should expect @ priori to 
find the most perfect development of symmetric beauty. Diagrams 
were exhibited which represent, with remarkable accuracy, the human 
figure; and it was explained that not a single lineal measure is 
employed in their construction. The line which shall represent the — 
height of the figure being once assumed, every other line is deter- 
mined by means of angles alone. For the female figure, those angles 
are, one-half, one-third, one-fourth, one-fifth, one-sixth, one-seventh, 
and one-eighth of a right angle, and no others. It must be evident, 
therefore, that, admitting the supposition that the eye appreciates 
and approves of the equal division of the space about a point, this 
figure is the most perfect which can be conceived. Every line makes 
with every other line a good angle. The male figure was stated to 
_ be constructed upon the female figure by altering most of the angles 
in the proportion of 9 : 8; the proportion which the ordinary untem- 
pered flat seventh bears to the tonic. 

A drawing was exhibited, which had been designed with great care 
from the life, by the distinguished academician John A. Houston, Esq. 
On this drawing the author had constructed his diagrams; and the 
coincidence of theory with fact was seen to be complete. Professor — 
Kelland concluded by claiming for the author the attention of the 
Society. He argued, that a principle so simple and comprehensive 
in its character, and thus far apparently truthful in the conclusions 
to which it leads, merits, and should receive, the most complete and 
rigid examination. Whatever might be the ultimate result (and it 
promised to be satisfactory in the extreme), the ingenuity, energy, 


and zeal, shewn by the author, entitle him to our warm approba- 
tion, 


The following Donations to the Library were announced : 


Magnetical and Meteorological Observations made at the Royal Ob- 
servatory, Greenwich, 1847. 4to.—From the Observatory. 

Journal of the Statistical Society of London. Vol. XIII., Part 1, 
8v0.—By the Society. 

Deuxiéme Mémoire sur le Daltonisme, ou la Dyschromatopsie, par 
E. Wartmann. 4to.—By the Author. 

The Accommodation of the Eye to Distances. By William Clay 
Wallace, M.D. 8vo.—By the Author. 
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Transactions of the Zoological Soc. of Lond. Vol. IIT., Pts. 5 & 6. 4to. 
Proceedings of Do. Parts 15 & 16. 8vo. 
Reports of Council of Do.. 1849. 8vo.—By the Society. 


Monday 15th April. 
~ Rev. Dr GORDON in the Chair. 


The following Communications were read:— 


1. On the Constitution of Codeine, and its Products of De- 
composition. By Thomas Anderson, M.D. _ 


The author commenced his paper by referring to the analysis of 
codeine made by different chemists. On these analyses four different 
formule had been founded ; but two only, those of Regnault and of 
Gerhardt, required special mention, the others being now known 
certainly not to represent the constitution of the base. Regnault 
had deduced from his analysis the formula C,, H,, NO,, while 
Gerhardt gives C,, H,, NO, as the expression of his results. 

The author submitted codeine to careful analysis, and obtained 
the following results :— | 
Calculation. 
Carbon, 71°91 72°02 72:09 72:09 72°24 
Hydrogen, 7°05 704 714 $716 #7:02 
Nitrogen, 4°41 460 450 va 4°68 
Oxygen, 1663 16°34 16°27 16°06 


100°00 100°00 100-00 100°00 


agreeing closely with the formula C,, H,, NO,, and confirmed by 
the analysis of its platinum salt, which contains an equivalent of 
water, and gave, as the mean of seven experiments, 19:25 per cent. 
of platinum, while the calculated quantity is 19°19 per cent. 

The author then describes in detail the properties and constitution 
of its salts. The hydrochlorate crystallizes in groups of short 
radiated needles, the formula of which is C,, H,, NO, HCl +4 
HO. The hydriodate is obtained in long needles, which, dried at 
212°, retain two equivalents of water, and have the formula C,, H,, 
NO, HI+2HO, The sulphate, nitrate, phosphate, oxalate, hy- 
drosulphocyanate, and platinochloride are also described. 
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_ The author then proceeds to the consideration of the products of — 


decomposition of codeine. 

When treated with strong sulphuric acid, codeine passes into an 
amorphous condition, similar to that in which quinine is obtained 
when treated with an excess of acid, and in which state it forms 
resinous compounds with acids. 

With dilute nitric acid it gives a new base, nitrocodeine, the fe 
mula of which is C,, H,, (NO,) NO,, which is precipitated from 


its solution by ammonia, in minute silvery crystals, sparingly 


soluble in water, but dissolving readily in alcohol and ether; and 
crystallising on cooling in small yellowish needles. It dissolves 
readily in acids, with the formation of salts, which have a more or 
less yellow colour; and all crystallize except the hydrochlorate. Of 
these the hydrochlorate, sulphate, — and pecoueeraa are 
described. 

By the action of bromine, two different bases are ehtelned—tro- 
mocodeine and tribromocodeine. The first of these is prepared by 
adding bromine water to powdered codeine until it is dissolved, and 
then precipitating with ammonia, when the base is thrown down as 
a crystalline powder, which is obtained in needles by solution in 
boiling water or alcohol. Its formula in the crystallized state is 
C,, H,, Br NO,+3 HO. Its salts are similar, in most of their 
properties, to those of codeine, and all crystallize in small needles. 
By the further action of bromine, a yellow powder, sparingly soluble 
in water, is obtained, which is the hydrobromate of tribromocodeine, 
and from which the base is obtained by solution in hydrochloric acid, 
and the addition of ammonia. Tribromocodeine is a gray powder, 
insoluble in water and ether, but soluble in alcohol; it is an ex- 
tremely feeble base, but dissolves in acids and forms salts, all of 
which are sparingly soluble in water and amorphous. Its formula 
is C,, H,, Br, NO,. 

The author found that chlorine, by acting upon codeine, gave. rise 
to amorphous compounds, which were not obtained of definite con- 
stitution; but by the use of a mixture of chlorate of potash and 
hydrochloric acid he obtained chlorocodeine, C,, H,, Cl NO,, 
similar in its general properties and constitution to bromocodeine, 
and resembling that substance so closely that it may be easily mis- 
taken for it. 


By the action of cyanogen another base was obtaincd. This 
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substance is best prepared by passing cyanogen into codeine dissolved 
in the smallest possible quantity of alcohol. The gas is rapidly | 
absorbed, and there is deposited from the solution a mass of crystals 
which, when dissolved in alcohol, are obtained in six-sided plates, 
with a fine silvery lustre. These crystals gave to analysis the fol- 
lowing results :— | | 


Carbon, 68°22 68°04 
Hydrogen, Svs 
Nitrogen, 11°81 11°50 © 
Oxygen, 1404 14:27 


and the author attributes to them the formula C,, H,, NO, 2C,N, 
and gives to the substance the name of bicyanocodeine. It is a base ; 
but owing to its extreme instability, no salts could be obtained. When 
_ treated with an acid it is rapidly decomposed, ammonia being formed, 
and, after a time, hydrocyanic acid evolved. 

By treating codeine with a mixture of potash and lime, at a tem- 
perature of 250° Fahr., it undergoes slow decomposition, and a vola- 
tile base is evolved, which differs according to the circumstances of 
the experiment. The author found that, under certain circumstances, 
the base evolved had the formula C, H, N, and forms the term in 
the series of bases homologous with ammonia, which corresponds to 
metacetonic acid, and which may be called metacetamine. Under 
other circumstances the base evolved had the formula C, H, N, and 
corresponded, in all its properties, with the methylamine of Wurtz. 

The following is a tabular view of the constitutions of the sub- 
stances described in this paper :— 2 


Codeine, . . 

crystallised, . C,,H,, NO, +2 HO. 
Hydrochlorate, . . C,, H,, NO, HCl+4 HO. 
Hydriodate, . NO, H1+2 HO. 
Sulphate, . . . C,,H,, NO,HOSO,+5 HO. 
Nitrate, . . . C,,H,, NO, HONO,. 
Phosphate, ' - (C,, H,, NO, HO) 2HO PO, +3 HO. 
Oxalate, . . . NO,HOC,0,+3HO. 


Hydrosulphocyanate, . C,,H,, NO, HC, NS, + HO. 


— salt dried a \ C,, H,, NO, HCl Pt Cl, + HO. 


crystallised, . C,,H,, NO, HCI Pt Cl, +3 HO. 


i 

; 

; 

4 

i J 
j 

i 

+ 

j 

; 

i 


Amorphous codeine, 


C,, H,, NO,. 

Nitrocodeine, C,, H., (NO,) NO, 
Sulphate, . C,, H,, (NO,) NO, HO SO,. 
Platinum salt, C,, H.) (NO,) NO, HCl Pt Cl, + 4 HO. 
Bromocodeine, C,, H,, Br NO, 

hydrate, . C,, H,, Br NO, + HO 

terhydrate, C,, H,, Be NO,+3 HO. 
Hydrobromate, C,, H,, Br NO, HBr + 2 HO. 
Platinum salt, . C,, H,, Br NO, HCl Pt Cl.. 
Tribromocodeine, C,, H,, Br, NO,. 
Hydrobromate, . 2(C,,H,, Br, NO,) 3 HBr. 
Platinum salt, . C,, H,, Br, NO, HCl Pt Cl.,. 
Chlorocodeine, C,, CLNO,. 

terhydrate, C,, H,, CLNO, +3 HO. 
Sulphate, . C,, H,, CLNO, HO SO, + 4 HO. 
Platinum salt, . C,, H,, Cl NO, HCl Pt Cl.,. 
Bicyanocodeine, . C,, H,, NO, 20, N. 

Metacetamine, C, H, N. 


2. On the Physical and Scottish Statutory Limits of Sea and 
River, as applicable to Salmon Fisheries. By Dr Fleming. 


Dr Fleming directed the attention of the Society, in the first in- 
stance, to the characteristic features of sea and river proper; and 
then proceeded to consider the peculiarities of that common space, 
alternately sea and river, to which he restricted the term estuary. 
He then considered the nature of the space between high and low — 
water, and pointed out the mean level, or mid-tide mark, as the only 
constant and universally applicable boundary plane. The influ- 
ence of the tidal wave in reversing the current, checKing the velocity, 
and increasing the depth of the river, was next brought under notice, 
and an experiment exhibited, illustrating the conservation of force, 
which causes the waters at the head of an estuary, and the connect- 
ed river, in certain circumstances, to attain a higher level than the 
high-water mark of the neighbouring sea-shore. He then considered, 
successively, the tests which, on different occasions, had heen proposed 
and employed ; viz.—point of stagnation ; presence of sea or river 
water ; the growth of sea-weeds; fauces terre; deltas and bars; and 


pointed out their uselessness in determining the physical limit between 
sea and river. 
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The second part of the paper was occupied with an examination of 
the Scottish statutory limit of sea and river, as applicable to the 
salmon fisheries ; in which the author indicated low-water mark, as 
the only limit contemplated, and justified the sagacity of our ancient 
legislators, by proving that, with this limit, the object of the statutes 
was secured. He pointed out the inapplicability of the physical 
test which he had previously established, and of the spurious ones 
which had been noticed, to the settlement of the fishery question. He 
concluded, by expressing his regret, that the Legislature had de- 
clared certain engines, for catching fish, to be legal or illegal, accord- 
ing as they are used in sea or river, without defining what is sea or 
what is river ; and his expectation that, should any bill be brought 
into Parliament, in connection with this subject, the present state of 
the law will not be permitted to remain in culpable obscurity. 


3. On the Combined Motions of the Magnetic Needle, and 
on the Aurora Borealis. By J. A. Broun, Esq. Communi- 
cated by Sir T. M. Brisbane, Bart. 


When a steel needle or rod is so constructed that its centre of 
gravity is in a finely-turned axle at right angles to its length, it will 
rest in any position when the axle is placed upon polished -planes ; 
when, however, we magnetize the needle, it assumes a position which 
is that of the direction of the magnetic force at the place: in this 
way we obtain the ordinary dipping-needle. The dipping-needle can 
obviously move only in one plane, that to which the axle is at right 
angles ; were it possible to suspend it freely, so that it could move 
in every plane with every variation of the direction of the magnetic 
force, we should then be able, by observing the variations of its posi- 
tion, to determine at once the laws which a magnet in its true posi- 
tion obeys ; this, however, we have not been able to do; even the 
small variations in the vertical plane, which we might expect to ob- 
tain from the ordinary dipping-needle, are nearly or altogether de- 
stroyed by the friction of the axle upon its supports; and there are 
many mechanical difficulties in the way of the other methods of sus- 
pension. It has been found convenient, then, to make use of the 
simplest methods of suspending magnets in a horizontal plane ; and to 
endeavour to deduce, from the composition of their motions, the 
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laws both of the variation of the force with which a truly suspended 
magnet is directed, and of the direction of that force itself. 

The most convenient of these is that termed the declination 
magnet, which is suspended horizontally by a fine silken thread ; the 
tendency of the needle to dip being obviated by placing the point 
of suspension north of the centre of gravity. This instrument is 
very convenient, especially in high latitudes, for exhibiting in a mag- 
nified form that portion of the motion of the freely suspended dip- 
ping-needle, which is at right angles to the vertical plane of the 
needle. Two other instruments, one termed the bifilar magneto- 
meter, from its suspension by two threads; the other named the balance 
magnetometer, from its resemblance to the beam of a balance, en- 
able us to observe the variations of the horizontal and vertical com- 
ponents of the force with which the freely suspended dipping-needlo 
is directed ; whether these variations be due to a change in the total 
value of the force, or simply to a change in its direction parallel to 
the vertical plane. In high magnetic latitudes, the bifilar or hori- 
zontal component magnetometer will be most affected by changes of 
the direction of the force in the vertical plane, and the balance or 
vertical component magnetometer will be most affected by variations 
of the intensity of force : in low latitudes the reverse is the case. In 
all three instruments the magnets are forced from their natural posi- 
tion. By means of a well-known formula, however, we can com- 
pute, from the observed variations of the two components, the variations 
of the total force, andof its direction in the plane of the magnetic meri- 
dian. Theoretically this operation is simple enough, but practically 
there are great difficulties; these difficulties are due to the effect of tem- 
perature upon the positions of the bifilar and balance magnets, which 
require to be eliminated, and to sources of error that I have pointed 
out in the Edinburgh Transactions in the determinations of the 
change of value of either component of force, which corresponds to 
a change of, say one minute in the angular positions of the magnets. 
I conceive that I have, by the employment of new methods, reduced 
the errors due to these causes to a very small amount; and it is for 
this reason that I claim for the results deduced from the Makerstoun 
Observations, a consideration which they could not otherwise have 
been entitled to. I refer to the part of the Transactions now in the 
press, for the results relative to the separate magnetic elements, and 
to the total force; I confine myself at present to those touching the 
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motions of a magnet supposed freely suspended in the direction of 
the magnetic force. 

_ +I may state shortly the process by which the following results have 
been arrived at. The corrected observations for each of the three 
‘magnetometers having been discussed with reference to a particular 
argument ; such as, the month, the moon’s age, the moon’s position 
in declination, the sun’s hour angle, and the moon’s hour angle; the | 
motion of the (supposed) freely suspended needle at right angles to 
the plane of the magnetic meridian, was obtained with reference to 
_ the argument in multiplying the corresponding variations of declina- 
tion by a constant factor (the cosine of the dip); the motion parallel 
to the same plane was obtained from the variations for the two com- 
ponents by the formula already referred to ; the value of the former 
part of the motion for any epoch being taken as the abscissa, and 
that of the latter for the same epoch as the ordinate, the motion of 
the north end of the needle is constructed. 

Annual Motions.—The difficulty of determining the law of an- 
nual variation of any of the magnetic elements has been so great, 
that it is doubtful whether that for the magnetic declination has ever 
been obtained, though the instrument upon which its determination 
depends is unaffected by variation of temperature. I believe that I 
have succeeded in the determination of the laws of all the elements, 
and from these the annual motion has been constructed. The an- 
nual motion deduced from the observations of the three magnetome-. 
ters for the four years 1843, 1844, 1845, and 1846, is shewn in 
figure A; another and rather more symmetrical figure, deduced from 
a different combination of years, is shewn in figure B, Plate VI., 
Edin. Trans., Vol. xix., Part 2. 

From near the vernal till the autumnal equinox the annual mo- 
tion forms the half of an ellipse whose major axis, passing at the 
vertex through June, makes an angle of about +11° in figure A 
and of + 16° in figure B with the projection of the magnetical me- 
ridian. At the autumnal equinox the north end of the needle again 
ascends till the winter solstice, after which it descends till the vernal 
equinox, In its descent, the north end of the needle having crossed 
its previously ascending path, it forms a loop which, when untwisted 
and continued downwards from the equinoxes, completes the ellipse ; 
the portion formed by the loop having almost exactly the same peri- 
meter as that regularly formed when the sun is north of the equator ; 
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the completed portion is indicated by dotted lines in figures A and B. 
It does not seem improbable that in southern latitudes the figure 
will be inverted, and that it will be a simple ellipse near the 
equator. 

Monthly Motions.—The motion corresponding to the moon’s vary- 
ing phase has not been projected, chiefly because of the irregularities 
still existing in the result of the four years’ observations for the mag- 
netic declination, the epoch of minimum being ill-determined ; it is 
conceived that the figure is a simple ellipse with its major axis in the 
astronomical meridian, the northern extremity being at conjunction, 
the epoch of minimum dip, and the southern extremity at opposition, 
the epoch of maximum dip ; this, however, is doubtful. | 

The motion for the moon’s position in declination has been ob- 
tained in the following manner :—Having first projected the means 
of magnetic declination for each three days of the moon’s position 
in declination, as obtained from the Tables for the years 1843-6, | 
the day after the farthest northerly position being the abscissa, a 
curve was passed freely among the points; the values of the ordi- 
nates at the points of intersection by the curve were then taken as 
the interpolated value of magnetic declinations for the corresponding | 
abscissee: a similar operation was performed for the magnetic dip. 
In both cases very satisfactory curves, agreeing nearly with the true 
points, were obtained. These values are projected in figure C, 
Plate VI., Edin. Trans., Vol. xix., Part 2. From this figure the 
north end of the dipping-needle commences its ascent about two days 
after the moon is north of the equator, attains its highest point about 
two days after the moon is farthest north, and afterwards it descends 
till the moon is again near the equator; thus forming a figure like 
a portion of an ellipse with its vertex about one day after the moon 
is farthest north, the major axis making an angle of about — 30° 
with the magnetic meridian. It will be remarked that so far this 
- motion is quite similar to that for the sun’s position in declination, 
with the exception of the axis of the figure being on the opposite 
side of the magnetic meridian ; when we trace the figure farther, the 
analogy still subsists ;—as the moon proceeds south of the equator 
the north end of the needle again ascends till the moon is farthest 
south, thereafter descending, and, in crossing its previously ascending 
path, a loop is formed lying partially out of the principal figure, as 
in the case of the annual motion. 
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The correspondence of the two results gives a great weight to the 
accuracy of both; this will be more evident when it is remembered, 
that the whole motion of the dipping-needle for the moon’s varying 
declination is included by a small circle with a diameter of little 
more than one-tenth of a minute of space, and, that no observation 
in the sixty thousand employed for this result has been rejected, 
however greatly affected by disturbance; although the graphic in- 
terpolation to remove slight irregularities may be considered as an 
equivalent operation. | 

Diurnal Motions.—The monthly mean diurnal variations for the 
magnetic declination and magnetic dip, from four years’ observations, — 

still present irregularities, especially from 10" p.m. till 45 a.m., the 
+ hourly positions for this time depending on only two years’ observa- 
tions. For this reason, the values from the Tables having been pro- 
jected, curves were passed freely among the points, and the interpo- 
lated ordinates thus formed, were taken for the projections in Plate 
VII.: the interpolated quantities differ very little from the actual 
values, and this is especially the case for the summer months. 

The diurnal motions for the four winter months , November to 
February, are of the same class, and they differ considerably from 
those for the other months (see Plate VII.) : in each of these months 
the motion consists of a figure of two closed loops : the north end of the 
needle moves eastwards with little change of dip from about 1" p.m. 
till 9" or 10" p.m., after which it turns westwards, and begins to 
ascend about 4" a.m., crossing near its position at 6" p.m.; thus 
forming an eastern loop, which is small compared with the western 
loop, excepting in December. After 6" a.m., the north end of the 
needle having moved a little westwards, again descends, crossing a 
second time the afternoon track near 55 p.m. ; still moving westwards, 
it ascends about 11" a.m. till it meets the position of 1) p.m., thus 
completing the western loop. The eastern loop is not formed in 
March, the north end of the needle not rising sufficiently high to 
cross the afternoon track.. The change in the figure from February 
to March is very great; in April and May the remains of the east- 
ern loop are still visible, but in June and July its position is indi- 
cated by a simple inflection in the figure ; in August and September 
the germ of the eastern loop becomes more distinct, and in October 
the loop is actually formed. The transition in form from autumn to 
winter is quite gradual, unlike that from winter to spring. In the 


339 


_ winter months, the principal or western loop is formed by the mo- 


tion from, 8" a.m. till 54 p.m.; in the months from April to August, 


three-fourths of the whole diurnal motion occur between 6? a.m. and 
6" p.m., the remaining fourth forming a slightly inflected side to each 
of the figures : it is this side which is gradually twisted up to form the 
eastern loop of the winter months. 

It is evident that no proper comparison can be made of the areas 
of these figures on account of the involved forms in the winter 
months; the areas, however, of the — from April to August, 

differ very little. 

Perimeters of the Figures.—The twisting of the perimeters, which 
renders a comparison of the areas of little value, does not appear to 
affect the length of the motion, and this therefore seems a fair sub- 
ject for examination. The following are the values of the angular 
motion, or length of the perimeter, for each month, as obtained ap- 
proximately from Plate VII. | 


Jan. Feb. March. April. May. June. 
6°16 12”18 12”-00 
July. § Aug. Sept. Oct. Nov. Dec. 

11°56 11°64 11048 > 5°84 


December and January shew the least perimeters, April, May, and 
June, the greatest, though the perimeters for the months from April 
to August are nearly constant. | 

Hourly Angular Motions—Having obtained the approximate 
motion from hour to hour for each of the monthly figures, we find 
that, on the whole, they follow nearly the same law, that indicated 
in the following numbers, which are the means for each two hours 
of the hourly motions from the 12 separate months. | 

12h 14h 16h 18h 20h g2h oh gh 4h gh gh 40h 
048 046 0°62 119 160 1°34 1°08 0°99 0°60 057 0/29 

These numbers give the following curious result ;—That the velo- 
city of motion of the north end of a magnet freely suspended in the 
direction of the magnetic force is a maximum when the sun makes its 
superior transit of the magnetic meridian (between 10" and 11" a.m.), 
and a minimum when it makes its inferior transit of the same meridian 
(between 10" and 11" p.m.). This result is the more curious that 
the epoch of the minimum velocity of the diurnal motion is an epoch 
of maximum disturbance ; and, in as far as the declination is con- 
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cerned, the epoch of maximum velocity of the diurnal motion is also 
an epoch of minimum disturbance. 

- When we compare the results for the irregular disturbance, with 
reference to the separate elements of magnetic declination and mag- 
netic dip (see Ed. Trans., Vol. xix., Part 2), with the velocities of 
motion as deduced from these figures, we find, that when the diurnal 
motion is most rapid the departures from the direction of that mo- 
tion are least, and when the diurnal motion is slowest the irregular — 
departures from the hourly mean position are greatest. _ 

Thus, if we examine the mean disturbance of magnetic declina- 
tion for each hour, as deduced from two years’ observations, we find 
it a maximum during the hours from 8 p.. till 2 a.m.; this is the 
period for which the motion of the needle is at once died and least 
as regards the declination ; about 21" (referring to the figure for tke 
year, see Plate VIII., Edin. Trans., Vol. xix., Part 2), the motion 
is most rapid and nearly altogether in declination, the minimum 
disturbance in declination occurs immediately before this hour; 
another and nearly equal minimum occurs under the analogous cir- 
cumstances about 55 p.m.; a secondary maximum occurring about 
1" or 2" p.m. 

If we approximate to the hourly mean disturbance of the magnetic 
dip by means of those deduced for the two components of force, we 
find the minimum to occur about 6"—7" a.m., when the velocity of 
motion is considerable, and when almost wholly in the direction of 
dip; the disturbance increases from that time till about 2° a.m., shew- 
ing a secondary minimum about 1» p.m. and about 8" p.m., at both 
of which times the direction of motion is chiefly that of dip: the 
maximum disturbance occurs from about 10" p.m. till 3" a.m., during 
which period the velocity of motion is least. 

On the whole, then, the magnetic disturbance appears to be chiefly 
at right angles to the direction of the motion of the needle, and to 
be inversely as the velocity of motion. 

It is scarcely possible to connect the previous facts of area, 
perimeter, or velocity of motion with the laws of variation of tem- 
perature. In the mean for the whole year, the temperature changes 
most rapidly between 8" and 9" a.m.; but it changes with nearly 
equal rapidity between 5° and 6" p.m. There is no corresponding 
fact in the previous numbers. When we compare the variations of 
temperature with the variations of position for the suspended mag- 
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net in the summer months, we find the difference between the. two 
classes of facts even more marked: in summer, the temperature 
changes most rapidly about 74 a.m. and 7) p.m., the change for May, 
June, and July, from 64-8" a.m., being 4- 3°80, and from 65-8 
P.M., being — 3°54 ; for the same months, the mean angular motion 
of the needle from 65-8" a.m. =1’-00, from 95-115 a.m. =2”12, 
and from 65~8" p.m, =0'°74,. There is a diminution in the velo- 
city of the motion between 1" and 25 p.m.; there is also a slight 
diminution at the turning point, 65—7h p.m., and between 25 and 3° 
a.M. These diminutions appear to be cnet’ with the fact, that 
they occur at turning points in the figures. 

It may be remarked that the line representing the astrono- 


mical meridian, and passing through the centre of gravity of the. 


perimeters of the figures, for the months during which the sun is 
north of the equator, also passes through the position of greatest velo- 
city, and nearly through that of least velocity, of the diurnal motion. 

General Form and Turning Points of the Diurnal Motions. 
—The general forms of the diurnal motion vary between rude el- 
lipses and circles. In the winter months, the principal portion, or 
loop of the figures, is elliptical, with the major axis horizontal; near 
the equinoxes, the figure becomes somewhat circular, and in the 
_ midsummer months it again becomes rudely elliptical, with the major 
axis inclined about 20° or 30° west of the magnetic meridian. In 


the usual investigations of the conventional element of declination, it 


has been remarked, that the turning from the farthest westerly posi- 
tion occurs near the time of maximum temperature ; a coincidence 


which has been supposed to indicate a real connection, though there — 


is no similar coincidence between the epoch of minimum tempera- 
ture, and the eastern turning point. If, however, we examine the 
figures indicating the diurnal motions of a needle in its true position, 


such as those for the months of April, August, October, &c., we 


might find it difficult to say where is a turning point and where 
not ; and it is difficult to see why the turning points at the extremi- 
ties of the horizontal diameters of these rude circles, or at the extremi- 
ties of a horizontal line, in the ruder ellipses, should be chosen, in 
preference to the turning points at the extremities of other lines 
drawn in the figures, as tests for a theory ; unless, indeed, it be ex- 
plained by the accident that a horizontal suspension of a magnetic 
needle, is a convenient one for observing a certain portion of the 
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motion of a magnet, which, independently of gravity, would rest in 
the direction of the magnetic force. 

_ It has been customary, however, to give theories of the cause of 
magnetical variations, with reference solely to the diurnal variations 
of the magnetic declination (and not unfrequently with a very indif- 
ferent knowledge of the facts with respect even to that element). I 
venture to say, that it will only be from a careful comparison of the © 
whole facts relating to the motions of a freely suspended dipping 
needle, not for one place, but for different and distant portions of the 
earth’s surface, that a satisfactory theory will be obtained. The 


attempt to deduce one from a consideration of the declination varia- 


tions alone, can only be likened to a similar attempt with reference 
to planetary motions, the apparent position of the planet being stu- 
died without any relation to the direction or rate of motion of the 
place of observation. 

Dr Lloyd, who has done so much for magnetical science, has 
lately brought forward a discussion of his declination observations, 
which he considers strongly in favour of the theory that the diurnal 
variations of magnetic declination are due to the sun’s heating effect 
upon the earth, in opposition to the atmosphere. 1 venture also to 
offer my guess, founded upon a consideration of various meteorologi- 
cal facts, that it is in the atmosphere, and not the earth, that we shall 
find seated the secondary causes of magnetic variations. In the mean- 
time, it is facts that are wanted. 

It may be noticed, chiefly with refer ence to the months from 


March to October, that a line passing through the positions of noon 


and midnight, also passes through, or nearly through, the mean 
position, or the centre of gravity, each hour having equal weight : 
also a line passing through the positions, about four hours before, 
and four hours after noon, passes nearly through the centre of gravity 
of the perimeters ; the former of these lines lies nearly in the direction — 
of the minor axis, the latter nearly in that of the major axis of the 
rude ellipses for the midsummer months. The horizontal line pass- 
ing through the centre of gravity also passes nearly through the 
positions of 1" a.m. and 1 p.m., which, therefore are the epochs of 
mean dip. 

Angular Distances ilies the Hourly Positions from the Mean 
of all, and from the Undisturbed Days.—In order to render the 
following result intelligible, it must be stated that, after a careful 
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examination of each day’s observations in the years 1844 and 1845, 
a series was selected, in each month, of days nearly unaffected by 
magnetic irregularity ; the diurnal variation was then obtained for 
these undisturbed days, and this was compared with the diurnal vari- 
ation deduced from all the observations ; the assumption being made 
that the mean for the whole 24 hours was unaffected by disturb- 
ance, the differences of the hourly values would evidently shew the 
effect of disturbance on the hourly mean position. This assumption, 
it was found, must be as nearly as possible true fer the magnetic 
declination, because the monthly means of the selected days differed 
little or nothing from those of all the days; this, however, is not the 
case for the element of dip, the disturbance appeared to affect the 
daily or monthly mean to a small extent. Confining myself here 
to the result for the year (referring to the volume of the Transac- 
tions for the partial results which vary with season); the following 
_ numbers indicate the displacement of the mean hourly positions by | 
disturbance, upon the epic sass that the centre of gravity for each 
figure is the same : | ee 
12h 14h 20h 22h gh gh =12h 
0°35 0°25 0°06 0°15 027 0°30 0°23 031 0°17 0°31 039 0”35 
The diameter of the figure is little greater than 2’-0. : 
In the mean figure for the year (see Plate VIII. already referred 
to), minima occur at 4" a.m. and about 53» p.m., the maximum occurs 
about 105 p.m., and a maximum occurs between 8" a.m. and 4° P.M. 
If, making allowance for the effect of disturbance on the position of 
the centre of gravity with reference to dip, we suppose the centre of 
gravity of the dotted figure for the year, raised 0’-15 on the line of 
mean declination, or that of the continuous figures lowered as much, 
we find the maximum effect of disturbance to occur about 10 p.m. 
and 10" a.m., and the minimum effect about 45 a.m, and 5" p.m. 
This result was obtained for the magnetic declination in 1844, and 
is given in the volume for that year. | 
Motions with reference to the Moon’s Hour-Angle.—These, as 
obtained from the means of all the lunations in the years 1844 and 
1845, and as deduced from winter lunations for 1845 only, are 
shewn in Plate VII. The resulting figures, especially that for the 
winter lunations of 1845, bear some ees | to the diurnal mo- 
tion for the month of December. | 
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| Avrora BorEALIs. 

A table of 184 aurore seen at Makerstoun in years 1848 to 
1849 is given in pages lxxv.—lxxviii. of Vol. xix., Part 2; from this 
table the following results have been obtained :— 

A very careful outlook for auroree was kept throughout the whole 
period, but especially during the first five years; an outlook warned 
by magnetic disturbance in circumstances unfavourable to the visi- 
bility of the meteor, and assisted by a practical acquaintance with the 
faintest auroral indications. In several cases, the auroral appear- 
‘ances were very faint ; these are entered in the table as ‘“ Traces,” 
and, in others, there was doubt whether the appearance was truly 
auroral ; these are indicated by “‘Trace?’”’ It should be noted that, 
with the exception of the years 1844 and 1845, aurore were — 
looked for after midnight. 

Diurnal variation of frequency of the Aurora Borealis.—The © 
following are the numbers of times which aurore were seen, at each 
hour, from 5% p.m. till 5° a.m., for the whole period—referring to 
the printed tables for the pistes for each season. 

Hour, 5b gh 7h gh gh 11h 19h 13h 14h 15) 165 174 
The greatest number of aurore were seen at 95 p.m.; this result 
is independent of the effect of twilight, since 9" p.m. is also the 
hour of maximum frequency for the winter months. This hour 
is nearly the hour of maximum disturbance for the magnetic de- 
clination and dip; as, however, the maximum disturbance of the 
total magnetic force and a maximum of the magnetic dip appear to 
occur about 5" p.m., this also may be an epoch of maximum fre- 
quency or intensity, though this can only be determined in higher 
latitudes. It should also be remarked, that, since the epoch of 
‘maximum disturbance varies with season, so, therefore, it is probable 
will that of frequency of the aurora; some traces of this may be de- 
duced from the previous table. In the winter quarter, November— 
January, four-fifths of the times at which aurore were seen were for 
the hours before 105 p.m., whereas in the spring quarter there were 

only three-fifths seen before 10" p.m. 

Annual Variation of frequency of the Aurora Borealis.—The 
first line following contains the numbers of aurore observed in each 
month during the six complete years 1843-8, and the second line 
gives the numbers of hours at which the aurore were seen. 


| 

| 

i 

i 

. 

i 

| 

| | 
~ 

i 

f 

j 

. 

| 

; 


345 


Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 


The greatest number of auroree were observed in March for the first 
six months, and in October for the last six months of the year: 

none were observed in June-and July. When the six months of 
1849 are included, the number for February is 26, and for March, 
28. The law of visible frequency of the aurora is the same as that 


deduced already for magnetic disturbance; namely, maxima near the | 


equinoxes, and minima near the solstices, the minimum at the 
summer solstice being the principal. As, however, the shortness of 
night during the summer months must diminish the number of 
visible aurore, it is by no means certain from these numbers that a 
minimum occurs at the summer solstice; the fact of the minimum 
at the winter solstice is involved in no such difficulty. If we could 
assume that the aurore had the same diurnal law of frequency at 
all seasons of the year, the existence of the summer minimum could 
be satisfactorily determined, by comparing the numbers of times 
which aurore were seen at the five hours, 10" p.m.—2" a.m., during 
which (even in the months of August and May) there is little twi- 
light to extinguish aurore. The numbers are as follow, for these 
five hours in each month of the years 1843-8 :— 


Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 
15 24 38 31 8 16 


From these it is evident that the numbers in May and August are 
certainly less than for April and September; but it has been already 
mentioned as probable that the diurnal law of frequency varies with 


season, of which, indeed, a proof is to be found in the great excess — 


of the numbers above for the spring months, compared with those 
for the autumn months, shewing the later epoch of the maximum 
frequency in the former. An examination, however, of the table for 
the disturbance of the magnetic declination (Table 18, Vol. xix., 
Part 2), will shew that, though the maximum disturbance occurs after 
midnight, in the months of May, June, and July; yet in August and 
the two following months it occurs about 10" p.m., so that there can 
be no doubt of the less number for August than for September and 
October, if there should be a doubt in the case of May compared 
with April. The difference, however, even in the latter case is too 
great to be explained by any slight shift of the epoch of maximum 
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frequency in the two months. Upon the whole, it appears certain 
that a minimum of actual as well as of visible frequency occurs in 
summer ; a result quite in accordance with that for the amount of 
magnetic disturbance, which accordance is sufficiently close to per- 
mit us to complete it, by assuming that the number of aurore is a 
principal minimum in summer. 

It has been stated in the volume for 1844, p. 401, that this result 
was long ago obtained by Mairan; this statement, made chiefly on 
the authority of Kemtz and Hansteen, is not quite accurate. It is 
true that Mairan’s numbers give a rough indication of the law, as 
will be seen below; but when it is remembered that his table in- 
cludes all the observations (229) of which he could find a record for 
upwards 1000 years, it will be evident, that the conclusion that a 
greater number of aurore occurred at both equinoxes than at the 
winter solstice would have been hasty ; this conclusion, however, is 
not made by Mairan, and, though he has combined the numbers of 
aurore in a great variety of ways, he has made no combination ex- 
hibiting this fact. It did not enter into the necessities of his theory 
(that aurore are the product of the solar atmosphere) to shew that a 
greater number of aurore happened in the northern hemisphere at 
the vernal equinox than at the winter solstice; he shews, indeed, that 
the number for one equinox is, and, in accordance with his theory, 
ought to be, greater than for the other. Some other philosopher has 
the merit of first pointing out this fact. 

The following are the numbers of auroree by Mairan (Traité Phy- 
 sique et Historique de l’Aurore Boreale, par M. de Mairan, 1733, 
p. 199); by Keemtz (Complete Course of Meteorology, translation 
by Walker, p. 458); and by Hansteen (Mem. de l’Acad. Roy. de 
Belgique, t. xx., p. 117). 


Jan. | Feb. | Mar.| Apr.| May July.| Aug.|/Sept.| Oct. |Nov. | Dec. || Sum. 
Mairan, 21| 27} 12| 5| 7] 9] 84! 50] 26| 229 
Kemtz, 229 | 307 | 440|312|184| 65) 87 | 217 | 405 | 497 | 285 | 225 || 3253 |. 
Hansteen, . 29; 31| 47| 34} 2| O| 17| 35] 33] 34| 23)| 285 
J. A. Broun, || 22} 26] 28| 16| 6] 0O| O| 7] 16| 29| 23] 184 
280 | 364/515 | 362/192] 65| 87 |241| 456| 559 | 342| 259 || 3722 


Mairan’s numbers are probably included by Keemtz ; a few of the 
aurore, included in M. Hansteen’s list, are identical with those in 


my own. 
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Variation of Frequency of the Aurora Borealis with the Moon’s 


Age.—This investigation is evidently beset with considerable diffi- 
culty, since the moonlight existing nearly extinguishes the appear- 
ances of all the fainter class of auroree, and it renders the faintest 
_wholly invisible ; the careful watch, however, which was kept for 
auroral appearances at Makerstoun, probably renders the table given 


in the Transactions better fitted for such a question than any pre- — 


vious series of observations. 

_ It should be remarked, that the latitude of Makerstoun, or perhaps 
even a lower latitude, is better fitted for this investigation, than much 
higher latitudes ; at least this is the case as long as only frequency 
of visibility can be considered. The French Commission du Nord, 
during their stay in Lapland, found aurore existing, or probably ex- 
isting, almost every night. In such places variation of frequency 
_ there is none, and variation of intensity alone remains for investiga- 
tion. It is obvious, that till some better mode of measuring this in- 
tensity can be devised for these high latitudes, we are forced to per- 
- form this operation in a rude manner, by moving to lower latitudes, 
where the fainter aurore: become invisible, and where, therefore, fre- 
quency is a test of intensity beyond a certain limit. — 

Combining the numbers of aurore observed at each day of the 
moon’s age into six groups of 5 days (the first group, 43 days), we 
find the average number of aurore for one day of the moon’s age in 
each group as follows, from the 63 years’ observations :— _ 

Moon’s age. 284—24 934—74 184--]174 184-224 234974 

Number. 58 52 386 5:0 102 66 
Did aurore occur indifferently at all ages of the moon, we should 
expect to see the greatest number at conjunction, and the least num- 
ber at opposition ; this, however, is not the case, the greatest num- 
ber was seen about two days before the end of the third quarter, and 
the least number about two days after the first quarter, or the visible 
maximum and minimum occurred at times equidistant from the 
epoch of opposition. The frequency of aurore, therefore, is a func- 
tion of the moon’s age. In order to determine the actual law, we 
may consider the probable effect of moonlight in obliterating the au- 
roral appearances ; remarking, first, that 9" p.m. is the epoch of 
maximum frequency for the aurora, and that upwards of five-sixths 
are seen before midnight. When the moon is about three days old, 
in the months from September to March, it begins to set sufficiently 
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late, and to have sufficient light to render the earlier of the faint 
aurore: invisible ; about the end of the first quarter, it does not set 
till midnight, and thus shines throughout the period of the occurrence 
of five-sixths of the aurore; afterwards it increases in brightness, 
and the maximum effect in extinguishing faint aurore is evidently | 
attained at opposition, when the moon begins to rise late enough to 
allow the earlier aurore to be visible; towards the end of the third 
quarter, when the moon does not rise till midnight, it is also evident 
that the number of faint aurore rendered invisible must be very 
small, From the beginning of the fourth quarter, therefore, -till 
conjunction, the numbers seen will obey nearly the true law of fre- 
quency ; and as the visible maximum occurred before the end of the 
third quarter, the true maximum must have occurred even nearer 
to opposition. On the whole, it appears very certain, that the hy- 
pothesis of an actual maximum of frequency at opposition, and mi- 
nimum at conjunction, is satisfied by the previous numbers of aurore, 
seen under the conditions of the varying duration of moonlight for 
the hours of maximum frequency. This hypothesis is in unison 
with the law of magnetic disturbance, which is a maximum at oppo- 
sition, and a minimum at conjunction. | 


Note on the Theory of the Aurora. 


Although temptations to frame hypotheses have been avoided 
hitherto, I cannot refrain from repeating here the opinion, that the 
phenomena of the aurora borealis are chiefly optical. 

After watching the various phases of the aurora for some years, 
the hypothesis of self-luminous beams and arches appeared to me 
unsatisfactory ; and the strongest argument in its favour, that ob-— 
tained from the computed height of the auroral arches, seemed of a 
very doubtful character. I was quite prepared, therefore, to adopt 
the idea, first I believe proposed by M. Morlet to the French Aca- — 
demy, in May 1847, that the auroral arch is an optical phenomenon 
of position. M. Morlet has pointed out that the arch appears gene- 
rally as a segment of a circle; whereas, in these latitudes, it ought 
invariably to appear as the segment of an ellipse, if the hypothesis 
be true of a real luminous ring, with its centre on the continuation 
of the magnetic pole. He has also, among many other very obvious 
objections to that hypothesis, shewn that the summit of the arch is 
generally in the magnetic meridian of the place, the plane of which 
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rarely passes through the magnetic pole, and seldom passes through 
the same point, for three different places. I have, however, felt éven 
more persuaded that the aurora is, partly at least, an optical phe- 
nomenon, from a consideration of that phase of the aurora constituting 
the corona borealis, a persuasion that I stated in the Literary Gazette 
of the time, in giving an account of the beautiful corona of October 
24, 1847. 

Mairan, and, more lately, Dalton, have explained this phase of 
the aurora by a hypothesis of polar beams, long fiery rods of solar 
atmosphere, according to the one, of red-hot ferruginous particles, 
according to the other, seen in perspective, as they lie in the direc- 
tion of the magnetic force. A little acquaintance with the pheno- 
menon—the rushing and tilting of the beams against each other, 
one beam occasionally rising from the horizon, passing through the 
centre of the crown and beyond it—would shew the improbability of 


_ this hypothesis. I am persuaded, that the phenomena of the corona 
borealis is produced in a narrow horizontal stratum of the earth’s © 


atmosphere. Thanks to the discoveries of Dr Faraday, we do not 
require a ferruginous sea, in order to have polarized particles; the 
watery crystals that inhabit the upper regions of the atmosphere can 
themselves assume a polar state, determined by the passage of elec- 
tric currents ; and we have only to complete this fact by a hypothesis 
of luminous electric discharges seen refracted by these crystals, the 
position of visibility of the refracted rays depending on the angles of 
the crystals, and the deflections from the direction of the magnetic 
force which they suffer, by the electric currents. Such a hypothesis, 
which occurs at once when an optical phenomenon has to be ac- 
counted for, would explain these remarkable auroral clouds, so often 


seen in connection with the aurora itself ; it would also serve to explain. 


the appearance of the arch at certain altitudes, lower for lower alti- 


tudes, determined by the position of the source of light, direction of 


the magnetic force at the place, and the effect of the electric current 
in deflecting the crystals. The crystals successively deflected by 
electric currents would also exhibit the rushing pencils or beams. 
It need scarcely be remarked, that differently formed crystals 
might give rise to different phases of the phenomenon ; while reflec- 
tion might be combined with refraction in certain cases, especially in 


the case of arches seen south of the anti-dip. Such a hypothesis. 


evidently assumes a source of light, independent of these optical re- 
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gultants, am the pulsations seen in many aurore may be real lu- 
minosities, 


.It is hazardous, i in the state of auroral obser- 


vation, to offer so: rude a sketch of .a new hypothesis, although we 
“may saffer a considerable defeat in very good company. 


_ Since the previous note was written, I find, that M. Morlet has 
published a theory of the auroral arch (Ann. de Ch., t. xxvil., 3me 
Série). The ideas above were stated by me two years ago, to differ- 
ent persons. 


_ The following Donations to the Library were announced : 


Transactions of the Royal Scottish Society of Arts. Vol. III., 
Part 4. _8vo.—By the Society. 

Journal of the Asiatic Society of Bengal. Edited by the Secretaries. 
N.S. No. 32. 8vo.—By the Society. 


Annali di Fisica dell’ Abbate Francesco Car. Zantedeschi. Fasci- _ 


colo 4. 8vo.—By the Author. 


Quarterly Journal of the Chemical ev No. 9. 8vo —By the 


Society. 


Scheikundige Onderzoekingen gedaan in het Laboratorium der 
Utrechtsche Hoogeschool. 5% Deel. 6th Stuk. 8vo.—By the 
University. 


Bulletin de la Société de Géographie. 3™¢ Série. Tom. 1849. 


8v0o.—By the Society. 


ERRATUM, 
‘Vol. IL., No. 33, page 205, line 12 from bottom, 


__ For “ These data are (1.),” &., read “ These data are (1.), The known expan- 


sion of water in freezing; (2.), The known quantity of heat which 
becomes latent in the melting of ice; and (3.), The quantity of work 
given out,” &c. 
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Acid, Hippuric, on the preparation of, 
130. 

Acids. On some new voltaic arrange- 
ments with chlorous and chromic 


acids, with an account of a battery | 


yielding electricity of great inten- 
sity, in which the negative as well 
as the positive element is zinc, 223. 

Action of the dry gases on organic 
colouring matters, and its relation 
to the theory of bleaching, 183. 

Aden, on the fluor-spar of, 159. 

Adie (John) on the use of metallic 
reflectors for sextants, and on the 
determination of the errors arising 
from non-parallelism in the mirrors 
and sun shades of reflecting instru- 
ments, 22. 

Note on the refractive and 
dispersive powers of the humours of 
the eye, determined by experiment, 
232. 

Adjustments of the equatorial instru- 
ment, 164. | 

. Affinity, vital. See Vital Affinity. 

Air-pump in England, on the early 
history of the, 207. 

Alban Hills, near Rome, on the vol- 
canic formations of the, 259. 

Algebraical symbolism, on, 156. 


Alison (W. P.) M.D., on the prin-— 


ciple of vital affinity, as illustrated 
by recent observations in organic 
chemistry, 83, 114, 115, 117. 
Alkalies, phosphates of the organic, 
note on the constitution of the, 148. 
America, on the ante-Columbian dis- 
covery of, 291. | 
American Electric-Observing Clocks. 
See Electric-Observing Clocks, 309. 
Anderson (Thomas) M.D., on the 
constitution and properties of pico- 
line, a new organic base from coal 
tdr, 94. 
Extracts from a letter of 
Baron Berzelius, 108. 


VOL. II. 


Anderson (Thomas) M.D., on certain 
products of decomposition of the fixed 
oils-in contact with sulphur, 134. 

Note on the constitution of 

the phosphates of the organic alka- 
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on the colouring matter of the 

Morinda citrifolia, 179. 

on a new species of manna 

from New South Wales, 239. 

on the constitution of codeine 
and its products of decomposition, 
330. | 

Animal economy, on the structural 


relation of oil and albumen in the, 


136. 


matter, on a fatty substance 

derived from, 129. 

substances, on the products of 

the destructive distillation of, 186. 

—— and vegetable matter, experi- 
ments and investigations as to the 
influence exerted over some minerals 
by, 59. 

Ante-Columbian discovery of America, 
on the, 291. 


Anthracite of the Calton Hill, on the; 


175. 


analysis of the, 300. 
Arsenic in the human stomach, on the 


presumed long-continued presence | 


of, 110, | 
Arthur’s Seat, remarks on certain 
grooved surfaces of rock on, 67. 
on the composition of the 
bones from, 88. 
on the existence of fluorine 
in the bones from, 88. 


notice of polished and striated 
rocks recently discovered on, and 
in some other places near Edin- 
burgh, 95. 


verbal notice on the geology 
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Atlantic and German Oceans, waves 
of the, experiments to measure the 
direct force of the, 13. 

Atmosphere, on the extinction of light 

in the, 271. 

of rooms in a tropical cli- 
mate, on a method of cooling the, 
235. 

Attraction, enna, on some pheno- 
mena of, observed with chloroform, 
&e., 176, 

Aurora borealis, on the combined mo- 
tions of the magnetic needle, and on 
the, 334. 

note on the theory of the, 348. 


Bain (Alex.) Application of elec- 
tricity as a moving power to clocks, 

Barometer, on the mean height of the, 
in different latitudes, 101. 

Battery, voltaic. See Voltaic Battery. 

Beach near Stirling, notice of an an- 
cient. 

Bebeerine, on the constitution of, 46. 

Bennett (J. H.) M.D., on the struc- 
tural relation of oil and albumen 
in the animal economy, 136. 

Berzelius(M.le Baron). Extracts from 
a letter of, 108. 

Binary star a centauri. 
Binary. 

Black (Alex.) M.D. A few unpub- 
lished particulars concerning the 
late, 238. 

Blood and milk, miscellaneous obser- 
vations on, 32, 


See Star, 


on the influence of contraction 


of muscles on the circulation of the, 
91. 
Bones, on the extraction of pure phos- 
phoric acid from, 25. 
from Arthur’s Seat, on the 
composition of the, 88. 
on the existence of fluorine in 
the, 88. 


| Borrowstounness, notice respecting a 


deposit of shells near, 265. 

Boulder formation and superficial de- 
posits of Nova Scotia, on the, 140. 
Brewster (Sir David) K.H., on a pe- 

culiar modification of the doubly 

refracting structure of topaz, 16. 
on the existence of peculiar 
crystals in the cavities of the topaz, 
21-23. 


| of light within solid bodies, 


Brisbane (Sir T. M.) Bart. Presenta- 
tion of the Keith Prize Medal to, 169. 


Broun (John Allan). Account of the 
Magnetic Observatory at Maker- 


_ stoun, and observations made there, 
10. 


on the thermometric correc- 
tion of magnetic instruments, 46. 
on the relation of the varia- 
tions of the earth’s magnetism to 
the solar and lunar periods, 58. 


netical instruments self-registering, 

79. 

on the relation of the varie- 

ties of the vertical component of the 

earth’s magnetic intensity to the so- 
lar and lunar periods, 97. 
Results of Makerstoun ob- 
servations, No. III. On the solar 
and lunar periods of the magnetic 
déclination, 144. 
Presentation of a silver medal 
to, 169. 
on the combined motions of the 
magetic needle, and on the aurora 
borealis, 334. 

Brown. (William J.) Notices of a 
flood at Frastanz, in the Vorarlberg, 
in the autumn of 1846, 162. 


Caius Verres. On the personal nomen- 
clature of the Romans, with an 
especial reference to the nomen of 
Caius Verres, 87. 


Calcium, fluoride of. See Fluoride of 


Calcium. 

Caldecott (John). Observations on 
the temperature of the earth at Tre- 
vandrum, 29. 


on the decomposition and dis- 


Observations of terrestrial 
temperature made at Trevandrum 
Observatory, from May 1842 to De- 
cember 1845, 127. 

Calton Hill, on the anthracite of the, 
175. 

analysis of the anthracite of 

the, 300, 


Campbell (W. H.) Account of the 


late earthquake at Demerara, 1. 

Cape of Good Hope, on the appearance 
-s the great comet of 1843, at the, 
87. 

Capillary attraction, on some pheno- 
mena of, observed with chloroform, 
bisulphuret of carbon, and other li- 
quids, 176. 

Carbon, note on the crystallisation of, 
and the possible ‘derivation of the 
diamond from anthracite and gras 
phite, 301. 

Carnot’s Theory of the motive power 
of heat, an account of, &c., 98. 
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Chalmers (Thomas) D.D. Biographi- 
cal notice of, 226. 

Chambers (Robert). Geological notes 
on the valleys of the Rhine, 189. 
Personal observations on ter- 
races, and other proofs of changes 
in the relative levels of sea and land 

in Scandinavia, 247. 

Chemical relations of creosote, on the, 
45. 

Chemical, Practical, subjects, notes 08, 
298. 

Chevalier's experiments on the décom- 
position of certain salts of lead by 
charcoal, verbal communication in 
regard to, 15. 

Chloroform, note respecting the re- 
— and dispersive power of, 


notes on the purification and 
properties of, 316. 

Chlorous and chromic acids, on some 
new voltaic arrangements with, 223, 

Christison (Robert) M.D., on a new 
variety of gamboge from the 
Wynaad, 58. 

- on the composition of the 

bones from Arthur’s Seat, 88. 

on the gamboge tree of Siam, 


Circulation of the blood, influence of 
contractions of muscles on the, 91. 

Classification of colours, 190, 214. 

Claudia and Pudens. An attempt to 
show that the Claudia mentioned in 
St Paul’s Second Epistle to Timothy, 
was a British princess, 63. 

Clocks, application of electricity as a 
moving power to, 33. 

American electric-observing, 
note regarding the, 309. 

Coal tar, on the constitution and pro- 
perties of picoline, a new organic 
base from, 94. 

Codeine, and its products of decompo- 
sition, on the constitution of, 330. 
Colouring matter of the Morinda citri- 

folia, 179. 

Colourless ink, on the use of, in writ- 
ing, 21. 

Colours, on the classification of, 190, 
214. 

Column, vertebral, on the, &c., 176. 

Comet of 1843 at the Cape of Good 
“li on the appearance of the great, 
87. 


Cometary physics, some remarks on, 


Connell (Prof.) on the action of so- 
luble lead salts on natural waters, 
62. 


Connell (Prof.) Notice of two ores 
of copper, one of them a new mi- 
neral, 146. 

Copper, notice of two ores of, one of 
them a new mineral, 146. 

Créosote, on the chemical relations of, 
45, 

Crystals in the cavities of the topaz, 
on the existence of peculiar, 21-23. 

Crystallisation of carbon. See Carbon. . 

Cuchullin Hills in Skye, notes on the 
topography and geology of the, and 
on the traces of ancient glaciers 
which they present, 50 and 54. 

a few remarks suggested by 
Professor Forbes’ description of the 
effects of glacial action among the 
Cuchullin Hills, and Mr Maclaren’s 
views of the facts observed by him 
at the Gareloch, 65. 

Cullen (Major-General), on the tempe- 
‘rature of wells and springs at Tre- 
vandrum in India (lat. 8° 31’, long. 
Sh. 8m.), 128. 

Curves, oval, on the description of, and 

_ those having a plurality of foci, 89. 

Curves, rolling, on, 222. 


Dalmahoy (James). Description of a 
sliding scale for facilitating the use 
of the moist bulb hygrometer, 13. 

Dandelion, extraction of mannite from 
the, 223. 

Darwin (Charles). Letters on the ana- 
logy of the structure of some vol- 
canic rocks with that of glaciers, 17. 

Davy (John) M.D. Miscellaneous 
observations on milk and blood, 32. 

Dawson (J. W.) on the boulder for- 
mation and superficial deposits of 
Nova Scotia, 140. 

on the mode of occurrence of 
gypsum in Nova Scotia, and on its 
probable origin, 141. 

Decomposition and dispersion of light 
within solid bodies, 64. 

Demerara, account of the late earth- 
quake at, 1. 

Deposit of shells near Borrowstounness, 
note respecting a, 265. 

Differentiation, on general, 108. 

Digits of numbers, on the sums of, 49. 

Diluvial scratches on the rocks in the 
neighbourhood of Edinburgh, ad- 
ditional example of, 159. 

Dimensions and refracting power of 
the eye, 251. 

“ Dirt-bands” of Glaciers, an attempt 
to explain the, 195. 

Discovery, ante-Columbian, of Ame- 
rica, 291. 


— ~ 
| 
i 
i 
; 
; 
i 
i 
i 
; 
A i 
i 
; 
+ 
+ 


354 


Distillation, destructive, of animal 
substances, 186. 

Dochart, Loch, on a black powder 
which appeared on the surface of, 
on the morning of 23d Nov. 1846, 
129. 

Donaldson (Rev. J. W.) on the per- 
sonal nomenclature of the Romans, 
with an especial reference to the 
Nomen of Caius Verres, 87. 

Drainage water, on the solvent action 
of, on soils, 28. 

Dunbar (Prof.) Examination of some 
theories of German writers, and of 
Mr Grote, on the authorship of the 
Iliad and Udyssey, 154. 


Earth's atmosphere, Wollaston’s argu- 
ment for the limitation of the, to 
the finite divisibility of matter, 34. 

Earth’s magnetic intensity, on the re- 
lation of the variations of the verti- 
cal component of the, to the solar 
and lunar periods, 58. 

Earth’s magnetism. On the relation 
of the variations of the earth’s mag- 
nitism to the solar and lunar periods, 
58. 

Earth, temperature of the, at Trevan- 
drum, observations on the, 29. 

Earthquakes, speculation respecting 
the cause of, 114, 115. 

Edinburgh, notes on the superficial 
strata of the neighbourhood of, 110, 
111. 

Edinburgh Royal Observatory. See 
Observatory. 

Elastic solids, on an instrument for 
measuring the extensibility of, 173. 

on the equilibrium of, 


294. 

Electric (Locke’s) observing clock, 
notice of, 226. 

Electric-observing, American, clock, 
note regarding the, 309. 

Electrical apparatus in the Flapper 
Skate and other Rays, on the exist- 
ence of an, 1, 8, 9. 

Electricity, application of, as a moving 

ower to clocks, 33. 

Elliot (James) on some peculiar im- 
pressions on the surface of certain 
strata of greywacké schist, at 
Goldielands, in Roxburghshire, 217. 

on the causes of local pecu- 
liarities of temperature in different 
parts of Great Britain, 218. 

Elton (R.) LL.D, on the ante-Colum- 
bian discovery of America, 291. 

Equations, differential, on the solution 
of certain, 257. 


Fquatorial instrument, practical illus- 
tration of the adjustments of the, 
164. 

Equilibrium of elastic solids, on the, 
294. 

Eruption of Hecla, on the recent, and 
the volcanic shower in Orkney, 56. 

Estimates of probability, 228. 

Eye. On a possible explanation of 
the adaptation of the eye to distinct 
vision at different distances, 6. 

- on the gradual production of 
luminous impressions on the, and 

_ other phenomena of vision, 230. 

note on the refractive and 

dispersive powers of the humours 


of the, determined by experiment, 
232. 


note respecting the dimensions 
and refracting power of the, 251. 


Fatty substance derived from animal 
matter, on a, 129. 

Fixed oils, in contact with sulphur, 
on certain products of decomposi- 
tion of the, 134. 

Fleming (Rev. John) D.D. Remarks on 
certain grooved surfaces of rock on 
Arthur's Seat, 67. 

on the recent Scottish Madre- 

pores, with remarks on the climatic 

character.of the extinct races, 82. 

two verbal notices, (1.) on the 

geology of Arthur's Seat; (2.) on 

the dentition of the walrus, 98. 

notes on the superficial strata 

of the neighbourhood of Edinburgh, 

110, 111. 

verbal communication on fos- 

sils of the lias formation, from South 

Africa, 133. 

geological notices, (1.) addi- 

tional examples of diluvial scratches 

on the rocks in the neighbourhood 
of Edinburgh; (2.) on the fiuor- 

spar of Aden, 159. 

on the anthracite of the Cal- 

ton Hill, 175. 

verbal notice of silicious stalac- 

tites on Arthur’s Seat, 216. 

Verbal notices, (1.) on the 

_ shell referred to by Ure in his “ His- 
tory of Rutherglen and Kilbride,” 
as a species of “ patella ;” (2.) on the 
*¢ fossil echini” of Ure, 219-220. 

on a simple form of rain- 

gauge, 234. 

on the physical and Scottish 

statutory limits of sea and river, 
as applicable to salmon fisheries, 
333. 
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Flood at. Frastanz, in the Vorarlberg, 
notices of a, in the autumn of 1846, 
162. 

Fluoride of calcium, on the solubility 
of, in water, and the relation of this 
property to the occurrence of that 
substance in minerals, and on recent 
fossil plants and animals, 91. 

Fluoride of calcium present in the Bai- 
tic, on the proportion of, 302. 

Fluorine in the bones from Arthur's 
Seat, on the existence of, 88. 

remarks on the presence of, 
in different ocean waters, 302. 

Fluor-spar of Arden, on the, 159. 


Forbes (Prof.) on a possible expla- 


nation of the adaptation of the eye 

to distant vision at different dis- 

tances, -6. 

note on the crystalline lens, 9. 

notes on the topography and 

geology of the Cuchullin Hills in 

Skye; and on the traces of ancient 

glaciers which they present, 50, 54. 

Biographical notice of the 
late Sir John Robison, K.H., Sec, 

68. 

New observation on the gla- 

ciers of Savoy, 103-107. 

Account of a geological ex- 

amination of the volcanoes of the 

Vivarais, 158. 

on an instrument for measur- 


ing the extensibility of elastic solids, — 


173. 


Note respecting the refrac- 
tive and dispersive power of eelano- 
form, 187. 

Observations on the commu- 
nications of Messrs Milward and 
Strachey on glaciers, and especially 
on the cause of the annual rings of 
glaciers, 196. 

on the classification of co- 
lours, 190, 214. 
Note regarding an experi- 
ment suggested by Professor Robi- 
son, 244. 

Note respecting the dimen- 
sions and refracting power of the 
eye, 251. 

on the intensity of heat re- 
flected from glass, 256. 

on the volcanic formations 
of the Alban Hills, near Rome, 259. 
Account of a remarkable 
meteor, seen on 19th December 
1849, 309. 

A few remarks suggested by 
Professor Forbes’ description of the 
effects of glacial action among the 


Cuchullin Hills, and Mr Maclaren’s 
views of the facts observed by him 
at the Gareloch, 65. 

Forchammer (Prof.) on the proportion 
of fluoride of calcium present in the 
Baltic, 302. 

Fossils of the lias formation, from 
South Africa, verbal communica- 
tion on, 133. 

Frastanz, in the Vorarlberg, notices 
of a flood at, in the autumn of 1846, 
162. 

Freezing-point of water, the effect of 
pressure in lowering the, 267. 

See water, freezing-point of. 


Gamboge tree of Siam, on the, 263. 

from the Wynaad, on a new 
variety of, 58. 

Gases, dry, on the action of the, on or- 
ganic colouring matters, and its 
relation to the theory of bleaching, 
183. 

Glaciers, “ dirt-bands” of. See “ Dirt- 
Bands”’ of glaciers. 

annual rings of, observations 

on the cause of, 196. 

analogy of the structure of, 

with that of volcanic rocks, 17. 

viscous theory of, 19. 

Himalayan, on the rate of 

progression of the, 196. 

of Savoy, new observations 
on the, 103-107. 

Glass, intensity of heat reflected from, 
256. 

Goldielands, in im- 
pressions on the surface of certain 
strata of greywacké schist at, 217. 

Goodsir (Prof.) Observations on the 
electrical organs of the rays, 9. 

Verbal notices respecting the 
thyroid, thymus, and supra-renal 
bodies, 80. ; 

Gordon (Prof.) Letter on the viscous 
theory of glaciers, 19. 

Gregory (William) M.D., on the ex- 
traction of pure phosphoric acid 
from bones, and on a new and ano- 
malous phosphate of magnesia, 25. 

on the chemical relations of 

creosote, 45. | 

on the presumed long-con- 

tinued presence of arsenic in the 

human stomach, 110. 

Chemical notices (1.) on a 

fatty substance derived from animal 

matter; (2.) on a black powder 
which appeared on the surface of 

Loch Dochart on the morning of 

23d November 1846, 129; (3.) on 
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the preparation of hippuric acid, 
130. 

Gregory (William) M.D., on the pre- 
paration of kreatine, and on the 
amount of it in the flesh of different 
animals, 160. 

Notes on the purification and 
properties of chloroform, 316. 

Greywacké schist at Goldielands, in 
Roxburghshire, on some peculiar 
impressions on the surface of certain 
strata of, 217. 

Grooved and striated rocks, 233. 

Grote (George). Examination of his 
theory on the authorship of the 
Iliad and Odyssey, 154. 

Gypsum in Nova Scotia, on the mode 

_ of occurrence of, and on its probable 
origin, 141. 


Hansteen (Prof.) on the mean height 
of the barometer in different lati- 
tudes, 101. 

Harmonic, numerical ratio. See Nu- 
merical Harmonic Ratio. 

Hay (D. R.) on an application of the 
laws of numerical harmonic ratio to 
forms generally, and particularly to 
that of the human figure, 304. | 

Abstract of Professor Kel- 
land’s exposition of his views on 
symmetric proportion, 328. 

Heat, Carnot’s theory of the motive 
power of, an account of, with nu- 
merical results deduced from Reg- 
nault’s experiments on steam, 198. 

reflected from glass, on the in- 

tensity of, 256. 

motive power of, notes to a 
paper on the, 241. 

f on the hypothesis of molecular 
vortices, and its application to the 
mechanical theory of, 275. 

Hecla, on the recent eruption of, and 
the volcanic shower in Orkney, 56. 

Henderson (Prof.) Biographical no- 
tice of the late, 35. 

Himalayan glaciers. See Glaciers. 

Hippuric acid, preparation of, 130. 

Hope (Thomas) M.D., biographical 
memoir of the late, 148. 

Humours of the eye, refractive and 
dispersive powers of the, 232. 

Hydra viridis, on the co-existence of 
ovigerous capsules and spermatozoa 
in the same individuals of the, 123. 


Hydrochloric acid, on the preparation — 


of, 299. 

Hygrometer, moist bulb, description of 
a sliding scale for facilitating the 
use of the, 13. 


Iceland spar, experiments on the 
ordinary refraction of light by, 
139. 

Iliad and Odyssey, examination of 
some theories of German writers, 


and of Mr Grote, on the authorship. 


of the, 154. 

Inference, on probable, 288. 

Ink, colourless, on the use of, in writ- 
ing, 21. 


Jacob (W. S.) on the extraction of 
light in the atmosphere, 271. 


Keith prize medal, presented to Gen. 
Sir T. M. Brisbane, Bart., 169. 

Kelland (Prof.) Biographical notice 
of the late Professor Henderson, 35. 

on general differentiation, Part 

ili., 108. 

on the solution of certain dif- 

ferential equations, 257. 


Kemp (Alex.) Notes on practical che- 


mical subjects, 298. 

Kreatine, on the preparation of, and 
on the amount of it in the flesh of 
different animals, 160. 


Laws of numerical harmonic ratio. 
See Numerical Harmonic Ratio. 
Lead, Chevalier’s experiments on the 
decomposition of certain salts of 

lead by charcoal, 15. 

Lead salts, on the action of, on na- 
tural waters, 62. 

Lens, crystalline, note on the form of 
the, 9. 

Lias formation, fossils of the, See 
Fossils. 

Light in the atmosphere, on the ex- 
tinction of, 271. 

on the decomposition and dis- 

persion of, within solid bodies, 64. 

experiments on the ordinary 

refraction of, by Iceland spar, 139. 

Zodiacal, contributions to the 
phenomena of the, 162. 

Limits of sea and river, as applicable 
to salmon fisheries, 333. 

Local peculiarities of temperature in 
different parts of Great Britain, 
218. 

Lochaber, on the parallel roads of, 
with remarks on the change of re- 
lative levels of sea and land in 
Scotland, and on the detrital de- 
posits in that country, 124, 132. 

parallel roads of, on the theory 
of the, 170. 

Locke’s electric observing-clock, notice 
of, 220, 
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Logan (W. E.) Two letters to the 
Earl Cathcart, 296. 

Luminous impressions on the eye, on 
the gradual production of, 230. 


Macdonald (William) M.D., on the ver- 
tebral column, and some characters 
that have been overlooked in the de- 


scriptions both of the anatomist and | 


zoologist, 166. 
Mackenzie (Sir George S.) Bart., on 


the use of colourless ink in writing, 
21. 


A few remarks suggested 

by Professor Forbes’ description of 

the effects of glacial action among 
the Cuchullin Hills, and Mr Mac- 
laren’s views of the facts observed 

by him at the Gareloch, 65. 

Speculations respecting the 

origin of trap-tuff, the cause of 

earthquakes, and of partial changes 

of the bed of the ocean, 114, 115. 

Remarks on the hypothesis of 
progressive development in the or- 
ganic creation, 130. 

Maclagan (Douglas) M.D., and Tilley 
(Thomas G.) on the constitution of 
Bebeerine, 46. 

Maclaren (Charles). Notice of an an- 
cient beach near Stirling, 7. 

on grooved and striated rocks 

in the middle region of Scotland, 

233. 


Notice respecting a deposit of 
shells near Borrowstounness, 265. 
Madrepores, on the recent Scottish, 

with remarks on the climatic cha- 
racter of the extinct races, 82. 
Magnesia, phosphate of, on a new and 
anomalous, 25. 
Magnetic instruments, on the thermo- 
metric correction of, 46. 
needle, on the combined mo- 
tions of the, and on the aurora bore- 
alis, 334. 
observatory, Makerstoun. See 
Makerstoun. 

Magnetical instruments self-register- 
ing, on a method of rendering, 79. 
Makerstoun magnetic observatory, ac- 

count of the, and observations made 
there, 10. 
observations, results of the, 
No. I. On the relation of the varia- 
tion of the earth’s magnetism to the 
solar and lunar periods, 58. 
No. II. On the relation of the 
variations of the vertical component 
- of the earth’s magnetic intensity to 
the solar and lunar periods, 97. 


Makerstoun observations, results of 
the, No. III. On the solar and lunar 
periods of the magnetic declination, 
144, 

Malta, mud-slide at, description of, 195. 


‘Manna from New South Wales, on a 


new species of, 239. 

Mannite, on the extraction of, from 
the dandelion, 223. 

Marshall (Margaret H.) Experiments 
and investigations as to the influence 
exerted over some minerals by ani- 
mal and vegetable matter, under 
certain conditions, 59. 

Maxwell (James Clerk), on the descrip- 
tion of oval curves, and those having 
a plurality of foci, 89. 

— on the equilibrium of elastic 
solids, 294. 

Meteor, account of a remarkable, seen 
19th December 1849, 309. 

Milk and blood, miscellaneous obser- 
vations on, 32. 

Milne (David). Notice of polished and 

_ striated rocks recently discovered on 
Arthur’s Seat, and in some other 
places near Edinburgh, 95. 

on the parallel roads of Loch- 
aber, with remarks on the change of 
relative levelsof sea and land in Ncot- 
land, and on the detrital deposits in 
that ‘country, 124, 132. 

Milward (A.) An attempt to explain 
the “ dirt-bands”’ of glaciers, 195. 
description of a mud-slide at 

Malta, 195. 

M inerals. Experiments and investi- 
gations as to the influence exerted 
over some minerals by animal and 
vegetable matter, under certain 
conditions, 59. 

Mirrors and sun-shades of reflecting 
instruments, determination of the 
errors arising from non-parallelism 
in the, 22. 

Moist-bulb hygrometer. See Hygro- 
meter. | 
Molecular vortices, and its application 
to the mechanical theory of heat, 

on the hypothesis of, 275. 

Monstrosities, an account of some, 267. 

Morinda citrifolia, on the colouring 
matter of the, 179. 

Motions, combined, of the magnetic 
needle, 334. 

Motive power of heat, 241. | 

— at Malta, description of a, 
195. 

Muscles, on the influence of contrac- 
tions of, on the circulation of the 
blood, 91. 3 
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Muscular substance of the tongue, 
258. 


Navigation in tidal rivers, on the im- 
provement of, 26. 

Negative quantities, Warren’s doctrine 
respecting the square root of, an 
i to elucidate and apply, 

New South Wales, on a new species 
of manna from, 239. 

New voltaic battery of intense power, 
239. 

Nomenclature, personal, of the Ro- 
mans. See Romans. 

Nova Scotia, on the boulder formation 
and superficial deposits of, 140. 

on the mode of occurrence of 
gypsum in Nova Scotia, and on its 
probable origin, 141. 

Numbers, on the sums of the digits of, 
49, 

Numerical harmonic ratio, on an ap- 
plication of the laws of, to forms 
generally, and particularly to that 
of the human figure, 304. 


Observatory (Royal) of Edinburgh, 
on the course of observation to be 
pursued in future at the, 126. 

— on certain anomalous devia- 

tions of the transit instrument at the, 

142. 


Observatory. 

Trevandrum, observations of 
terrestrial temperature made at, 
from May 1842 to December 1845, 
127. 

Ocean, speculation partial 
changes of the bed of the, 114, 115. 

Oil and albumen in the animal eco- 
nomy, on the structural relation of, 
136. 

Oils, fixed. See Fixed Oils. 

Ores of copper, notice of two, one of 
them a new mineral, 146. 

- Organic creation, remarks on the hy- 

pothesis of progressive development 

in the, 130. 

colouring matters, on the ac- 
tion of the dry gases on, 183. 

Orkney, volcanic shower in, and re- 
cent eruption of Hecla, 56. 

Oval curves, description of, 89. 

Ovigerous capsules and spermatozoa in 
the same individuals, of the Hydra 
viridis, on the co-existence of, 123. 


Parallel roads of Lochaber. See Loch- 
aber. 


Makerstoun. See Makerstoun | 


Paul’s (St) 2d Epistle to Timothy, an 
attempt to show that the Claudia 
mentioned in, was a British prin- 
cess, 63. 

Peruvian musical instrument like the 
ancient syrinx, 325. 

Phosphate of magnesia, on a new, 25. 

Phosphates of the organic alkalies, 
note on the constitution of the, 
148. 

Phosphoric acid from bones, on the ex- 
traction of, 25. 

Physics, cometary, remarks on, 326. 

Picoline, a new organic base from coal- 
tar, on the constitution and proper- 
ties of, 94. 

Powder, on a black, which appeared on 
the surface of Loch Dochart, on the 
morning of 23d N ovember 1846, 
129. 

Probability, an attempt to compare 
the exact and popular estimates of, 
228. 

Probable inference, on, 288. 

Proportion, symmetric, Professor Kel- 
land's exposition of the views of Mr 
D. R. Hay on, 328. 

Purification and properties of 
form. See Chloroform. 


Rain-gauge, on a simple form of, 234, 

Ramsay (Rev. E. B.) Biographical no- 
tice of Dr Chalmers, 226. 

Rankine (W. J. M.) Abstract of a 
paper on the hypothesis of molecu- 
lar vortices, and its application to 
the mechanical theory of heat, 275. 

Reflectors, metallic, for sextants, on 
the use of, 22. 

Refracting power of the eye, 251. 

Refraction (ordinary) of light by Ice- 
land spar, 139. 

Refractive and dispersive powers of 
the humours of the eye, 232. 

Refractive and dispersive power of 
chloroform, 187. 

Reid (John) M.D. Account of a pecu- 
liar structure found in the Vag- 
marus Islandicus, 241. 

An account of some monstrosi- 
ties, 267. 

Rhine and Rhone, geological notes on 
the valleys of the, 189. 

Rings, annual, of glaciers, observations 
on the cause of, 196. 

Rivers, tidal, improvement of naviga- 
tion on, 26. 

Robison (John). Note regarding an 
experiment suggested by, 244. 

(Sir John) K.H., Sec. R.S.E. 

Biographical notice of the late, 68. 
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Rocks in the neighbourhood of Edin- 
burgh, additional example of ‘dilu- 
vial scratches on the, 159. 

on grooved and striated, in the 

middle region of Scotland, 233, 

Notice of polished and striated, 

recently discovered on Arthur’s 

Seat, and in some other places near 

Edinburgh, 95. 

volcanic, analogy of the struc- 
ture of, with that of glaciers, 17. 

Rolling curves, abstract of a commu- 
nication on, 222. 

Romans, on the personal nomenclature 
of the, with an especial reference to 
the nomen of Caius Verres, 87. 


Rooms, method of cooling the atmo- — 


‘sphere of, in a tropical climate. See 
Atmosphere. 


Salmon fisheries, on the physical and 
Scottish statutory limits of sea and 
river, as applicable to, 333. 

Salts, soluble lead, on the action of, on 
natural waters, 62. 

Savoy, new observations on the gla- 
ciers of, 103, 107. 

Scandinavi ia, personal observations on 
terraces, and other proofs of changes 
in the relative level of sea and land 
in, | 

Scotland, on grooved and striated rocks 
in the middle region of, 233. 

Scottish Madrepores. See Madrepores. 

Sea and river, on the physical and 
Scottish statutory limits of, as ap- 
licable to salmon fisheries, 333. 

Sextants, on the use of metallic re- 
flectors for,: 22. 

Shells, near Borrowstounness, notice 
respecting a deposit of, 265. 

Shooting star, notice of a, 236. 

_ Siam, on the gamboge tree of, 263. 

Skate, flapper, and other rays, on the 
existence of an electrical apparatus 
in the, 1, 8, 9. 

Smith (Messrs) on the extraction of 
mannite from the dandelion, 223. 
Smyth (Prof.) on the appearance of 
_ the great comet of 1843, at the Cape 

of Good Hope, 87. 

on the course of observation to 

be pursued in future at the Royal 

Observatory of Edinburgh, 126. 

on certain anomalous devia- 

tions of the transit instrument at 

the Royal Observatory, Edinburgh, 

142. 


Contributions to the pheno- 
mena of the zodiacal light, 162. 
Practical illustration of the 


VOL. II. 


adjustments of the equatorial in- 
strument, 104. 

Smyth ( Prof.) Notice of the binary star 
« centauri, as recently determined 
by Capt. W. 8S. Jacob, Bombay 
Engineers, 178. 

An attempt to improve the 

present methods of determining the 


strength and direction of the wind | 


at sea, 180. 

Notice of Locke’s electric ob- 

serving-clock, 220. 

on a method of cooling the 

atmosphere of rooms in a tropical 

climate, 235. 

Notice of a shooting star, 236. 

Note regarding the American 

electric observing-clocks, 309. 

Some remarks on cometary 
physics, 326. 

Solar and lunar periods of the mag- 
netic declination, on the, 144. 

Solids, elastic, on an instrument for 
measuring the extensibility of, 173. 

on the equilibrinm of, 294. 

Soluble lead salts. See Salts. 

Solvent action of drainage water on 
soils, 28. 

Stactites, silicious, on Arthur’s Seat, 
216. 

Star, binary, « centauri, notice of the 
orbit of the, as recently determined 
by Capt. W. 8. Jacob, 178. 

Star, shooting, notice of a, 236. 

Stark (James) M.D., on the existence 
of an electrical apparatus in the 
flapper skate, and other rays, 1, 8. 

Stenhouse (John) M.D. Analysis of 
the mannite, 223. 

Stevenson (David) on the improve- 
ment of navigation in tidal rivers, 
26. 


(Thomas). Account of ex- 
periments to measure the direct 
force of the waves of the Atlantic 
and German oceans, 13. 

Stirling, notice of an ancient beach 
near, 7. 

Strachey (R.) on the rate of pro- 
gression of the Himalayan glaciers, 
196. 

Strata of Greywacké schist, impres- 
sions on the surface of certain. See 
Greywacké Schist. 

Strata, superficial, of the neighbour- 
hood of Edinburgh, notes on the, 
110, 111. 

Strength and direction of the wind at 
sea, 180. 

Sulphuric acid, on the purification of, 
298. 
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Sun-shades and mirrors of reflecting 
instruments, 22. 

Experiments on the 
ordinary refraction of light, by Ice- 
land spar, 139. 

on the gradual production of 
luminous impressions on the eye, 
and other phenomena of vision, 230. 
See Propor- 


tion. 
Syrinx, on a Peruvian musical instru- 
ment like the ancient, 325. 


Temperature in different parts of 
Great Britain, on the causes of lo- 
cal peculiarities of, 218. 

of the earth at Trevandrum, 
observations on, 127. 

Terraces, personal observations on, 
and other proofs of changes in the 
relative level of sea and land in 

Scandinavia, 247. 

Terrot (Rt. Rev. Bishop) on the sums 
of the digits of numbers, 49. 

An attempt to elucidate and 

apply Mr Warren’s doctrine re- 

specting the square root of negative 

quantities, 111. 

on algebraical symbolism, 156. 
An attempt to compare the 

exact and popular estimates of pro- 

bability, 228. 

on probable inference, 288. 

Thermometric correction of magnetic 
instruments. See Broun (John Al- 
lan). 

Thomson (Allen) M.D., on the co-ex- 


istence of ovigerous capsules and 


spermatozoa in tbe same individuals 
of the Hydra viridis, 123. 

(James) on the theory of the 
parallel roads of Lochaber, 170. 
Theoretical considerations on 
the effect of pressure in lowering 
the freezing-point of water, 204. 
(William). An account of 
Carnot’s theory of the motive power 
of heat, with numerical results de- 
duced from Regnault’s experiments 
on steam, 198. 


ering the freezing point of water 
experimentally demonstrated, 267. 
Thyroid, thymus, and supra-renal bo- 
_ dies, verbal notice respecting the, 
80. 
Tidal rivers, navigation in. 
vigation. 
Tilley (Thos. G.), and Maclagan (Dou- 
gles), M.D., on the constitution of 
beerine, 46. | 


The effect of. pressure in low- 


See Na- | 


Tongue, on the muscular substance of, 
258. 

Topaz, on the existence of peculiar 
crystals in the cavities of the, 21-23. 

doubly refracting structure of, 
on a peculiar modification of the, 
16. 

Topography and geology of the Cu- 
chullin Hills in Skye, notes on the, 
50-54. 

Traill (Thomas Stewart) M.D. Ver- 
bal communication in regard to 
Chevalier’s experiments on the de- 
composition of certain salts of lead 
by charcoal, 

——— on the recent eruption of 
Hecla, and the volcanic shower in 
Orkney, 56. 

Biographical memoir of the late 

Dr Hope, Professor of Chemistry, 

148. 


on a Peruvian musical instru- 
ment, like the ancient syrinx, 326. 
Transit, instrument at the Royal Ob- 
-servatory, Edinburgh, on certain 
anomalous deviations of the, 142. 
Trap-tuff, speculation respecting the 
origin of, the cause of earthquakes, 
and of partial changes of the bed of 
the ocean, 114, 115. 
Trevandrum (in India) Observatory. 
See Observatory. 
observations on the tempera- 
ture of the earth at, 29. 
on the temperature of wells 
and springs at (lat. 8° 31’; long. 
54 8m), 128. 
Tropical climate, on a method of cool- 
ing the atmosphere of rooms in a, 
235. 


Ure (David), History of Rutherglen, 
quoted with reference to a species 
of “patella” and “ fossil echini,” 
219, 220. | 


Vagmarus Islandicus, account of a 
peculiar structure found in the, 241. 

Valleys of the Rhine and Rhone, geo- 
logical notes on, 189. | 

Vertebral column, on the, and some 
characters that have been over- 
looked in the descriptions both of 
the anatomist and zoologist, 166. 

Viscous theory of glaciers, 19. 

Vision. Adaptation of the eye to dis- 
tant vision at different distances, 6. 

on the gradual production of 
luminous impressions on the eye, 
and other phenomena of, 230. 

Vital affinity, on the principle of, as 
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illustrated by recent observations in 
— chemistry, 83, 114, 115, 
17. 
Vivarais, volcanoes of the, account of 
a geological examination of the, 158. 
Voelcker (A.) M.D. Analysis of the 
anthracite of the Calton Hill, 300. 
Volcanic formations of the Alban Hills, 
259. 


rocks, 17. 

Volcanoes of the Vivarais, account of 
a geological examination of the, 158. 

Voltaic battery of intense power, on a 
new, 239. 

arrangements with chlorous 

and chromic acids, 223. 


Walrus, verbal notice on the dentition 
of the, 98. 

Wardrop (James), M.D., on the in- 
fluence of contractions of muscles on 
the circulation of the blood, 91. 

Warren’s doctrine respecting the 
square root of negative quantities, 
an attempt to elucidate and apply, 
111. 

Water drainage, on the solvent action 
of, on soils, 28. 

Water, freezing point of, theoretical 
considerations on the effect of pres- 
sure in lowering the, 204. 

——— the effect of pressure in lower- 
ing the, 267. 

Waves of the Atlantic and German 

oceans, experiments to measure the 
direct force of the, 13. 

Wells and springs at Trevandrum in 
India, on the temperature of, 128. 

Williams (John). Claudia and Pu- 
dens ; an attempt to shew that the 
Claudia mentioned in St Paul’s 
Second Epistle to Timothy, was a 
British princess, 63. 

Wilson (George) M.D., on Dr Wol- 
laston’s argument from the limita- 

_ tion of the earth’s atmosphere as to 
the finite divisibility of matter, 34. 


the bones from Arthur's Seat, 88. 
on the solubility of fluoride of 
calcium in water, and the relation 


of this property to the occurrence 
of that substance in minerals, and 
in recent fossil plants and animals, 


Wilson (George) M.D., on some phe- 
“nomena of capillary attraction ob- 
served with chloroform, bisulphuret 
of carbon, and other liquids, 176. 


_ on the action of the dry gases 
on organic colouring matters, and 
its relation to the theory of bleach- 
ing, 183. 


on the early history of the 
air-pump in England, 207. 


on the existence of fluorine in 


—— A few unpublished particu- 
lars concerning the late Dr Black, 

238. 

Note on the crystallisation of 

carbon, and the possible deviation 

of the diamond from anthracite and 

graphite, 301. 

Remarks on the presence of 

fluorine in different ocean waters, 

302. 

(John) on the solvent action 
of drainage water on soils, 28. 

Wind at sea, an attempt to improve 
the present methods of determining 
the strength and direction of the, 
180. 

Wollaston ( ),M.D. Argument from 
the limitation of the earth’s atmo- 
sphere as to the finite divisibility of 
matter, 34. 

Wright (Thomas) M.D., on some new 
arrangements with chlorous and 
chromic acids, with an account of a 
battery, yielding electricity of great 
intensity, in which the negative as 
well as the positive element is zinc, 
223. 

on a new voltaic battery of 
intense power, 239. 

Wynaad, on a new variety of gam- 
boge from the, 58. 


Zaglus (John), on the muscular sub- 
stance of the tongue, 258. 

Zodiacal light, phenomena of. See 
Light. 
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